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MILITARY  SPECIFICATION 
MODULES ,  STANDARD  ELECTRONIC 
MEMORY  ARRAY,  12 8K  DYNAMIC  RANDOM  ACCESS  MODULE 

KEY  CODE  JEJ 

This  specification  is  approved  for  use  by  all  Departments  and 
Agencies  of  the  Department  of  Defense. 

The  requirements  for  acquiring  the  modules  described  herein  shall 
consist  of  this  specification  and  the  latest  issue  of  MIL-M-28787. 


1 .  SCOPE 

-  1.1  "Scope.  "Thas  Tdocument  establishes  the  requirements 
and  test  procedures  for  the  acquisition  of  an  electronic  memory 
array,  128K  dynamic  random  access  module. 

1,2  Classification .  This  specification  covers  two  classes 
of  modules.  Classes  I  and  II  as  specified  in  MIL-STD-1389 . 


Beneficial  comments  (recommendations,  additions,  deletions) 
and  any  pertinent  data  which  may  be  of  use  in  improving 
this  document  should  be  addressed  to:  Commander,  Naval  Sea 
Systems  Command,  Code  SEA-5523,  Department  of  the  Navy, 
Washington,  D.C.  20362-5101,  by  using  the  self-addressed 
Standardization  Document  Improvement  Proposal  (DD  Form 
1426)  appearing  at  the  end  of  this  document  or  by  letter. 


HM5C  N/n 

DISTRIBUTION  STFTTEMENT  R. 


FSC  3SB3 

Rpproved  for  public  release;  di str ibui  ion  is  unlimited. 
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2.  APPLICABLE  DOCUMENTS 
2 . 1  Government,  documents . 

2  1.1  Soecif ication  and  standards .  The  following 
specification  and  standards  form  a  pa^  of 

extent  specified  herein.  Unless  otherwise  specified,  the  issues 
of  these  documents  are  those  listed  in  the  ^ 

Department  of  Defense  Index  of  Specifications  and  Standards 
(DODISS)  and  supplement  thereto,  cited  in  the  solicitation. 

SPECIFICATION 


MILITARY 

MIL-M-28787 


Modules,  Standard  Electronic, 
Specification  for. 


General 


STANDARDS 

MILITARY 

STD— 1389  ~  Design  Rcguirements  for  Standard 

Electronic  Modules. 

MIL-STD-1665  -  Test  Equipment  for  the  Standard 

Electronic  Modules  Program. 


(Unless  otherwise  indicated,  copies  of  federal  and  military 
specifications,  standards,  and  handbooks  are  available  ^ 

Standardization  Documents  Order  Desk,  Building  4D,  700  Robbi 
Avenue,  Philadelphia,  PA  19111—5094.) 


2.2  Order  of  precedence.  In  the  event  of  a  conflict 
between  the  text  of  this  document  and  the  references  cited 
herein,  the  text  of  this  document  takes  precedence.  Nothing 
this  document,  however,  supersedes  applicable  laws  and 
regulations  unless  a  specific  exemption  has  been  obtained. 


in 


3 .  REQUIREMENTS 

3.1  Qualification.  Modules  fximished  under  this 
specification  shall  be  products  which  are  authorized  by  the 
qualifying  activity  for  listing  on  the  applicable  qualified 
products  list  by  the  time  of  award  of  contract  (see  4.5). 
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3.2  General  requirements .  The  module  shall  comply  with 
the  requirements  of  MIL-M-28787  except  as  modified  herein. 

3.3  Correlation  requirements.  Before  any  production 
modules  are  tested,  all  testers  and  test  equipment  shall  be 
correlated  in  accordance  with  MIL-M-28787. 

3.4  Failure  rate  requirements.  All  modules  procured  to 
this  specification  shall  have  a  predicted  failure  rate  no  greater 
than  82.153  failures  per  million  operating  hours  for  claias  I 

or  291.674  failures  per  million  operating  liours  for  class  11, 
when  predicted  in  accordance  with  MIL-STD-1389. ^  When  a  class  II 
module  is  used  in  a  class  I  environment,  the  failure  rate  for 
class  I  shall  be  used  for  reliability  prediction. 

3.5  Performance  requirements.  The  module  shall  conform 
to  the  electrical  requirements  specified  in  table  I  and  shall 
operate  within  the  environment  of  design  class  I  or  class  II  as 
specified  in  MIL-STD-1389 . 

3.5.1  Substitutabil itv .  Class  II  modules  are  substitutable 
for  class  I  modules.  When  class  II  modules  are  used  in  class  I 
environments,  the  failure  rate  for  class  I  shall  be  used  for 
reliahility  prediction. 

3.6  Module  configuration  requirements.  The  module 
configuration  requirements  shall  be  in  accordance  with  MIL-STD- 
1389  and  as  specified  herein. 

3.6.1  Key  code.  The  module  key  code  shall  be  JEJ . 

3.6.2  size .  The  module  size  shall  be  2A  Format  B. 

3.6.3  Weight.  The  module  shall  have  a  maximum  weight  of 
112  grams. 

3.6.4  Contact  pins.  The  module  shall  have  100  contact 
pins  positioned  1  through  50  in  one  row  and  51  through  100  in 
the  other  row. 

3.6.5  Fin  position.  The  module  shall  have  an  insertion 
and  extraction  emd  heat  dissipation  fin  on  increment  A. 

3.6.6  Depth .  The  module  shall  have  no  additional  depth 
requirements . 
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y  "X"  parameters  shall  be  100  percent  tested  during  the 
module  acceptance  test. 

y  "S”  parameters  shall  be  sample  acceptance  tested  (1  percent 
or  two  modules  from  each  inspection  lot,  whichever  is  greater) 
at  25*C. 

3/  ”Q"  paremeters  shall  be  tested  during  qualification  testing 

only. 

y  .Unless  otherwise -specif ied  in  the  test  table,  limits  are 
for  initial  and  end-of-life. 

y  Abbreviations  used  in  table  I  are  defined  in  6.1. 
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3.6.7  Holddown  holes.  The  module  shall  have  no 
additional  requirements  for  location  or  quantity  of  holddown 
holes . 

3.6.8  Marking.  Marking  shall  be  as  specified  in 
MIL-STD-1389 ,  and  the  module  shall  be  marked  with  the  military 
part  or  identifying  number  M28787/432~l  for  class  I  and  ^ 

M2 8 7 87/ 4 3 2-2  for  class  II.  No  marking  shall  interfere  with  heat 
dissipation  from  the  fin  (such  as  affixing  a  label  which  may  act 
as  a  heat  barrier) . 

3.7  Circuit  pin  configuration.  The  functional  block 
diagram  shall  conform  to  figure  1.  The  pin  assignments  shall 
conform  to  figure  2. 

3.8  Acceptance  test.  All  production  m^ules  shall  be 
tested  in  accordance  with  footnotes  1  and  2  in  table  I. 

3.9  End-of-life  limits.  Modules  which  have  been  plugged 
into  an  operating  system,  or  exceed  2  years  from  date  of 
manufacture  and  are  to  be  tested,  shall  be  capable  of  conforming 
to  the  25 *C  end-of-life  limits  in  table  I  (see  6.2). 

3.10  Power  supply  voltage.  Unless  otherwise  specified 
herein,  the  module  shall  be  capable  of  conforming  to  the 
requirements  in  table  I  for  a  power  supply  voltage  (Vcc)  of 
5.5  V  dc. 

3.11  Parallel  outputs.  Paralleling  of  outputs  is  not 
permissible. 

4 .  QUALITY  ASSURANCE  PROVISIONS 

4.1  Quality  assurance.  The  quality  assurance  provisions 
of  MIL-M-28787  shall  apply. 

4.2  Acceptance  tests.  Acceptance  tests  of  all  modules 
shall  be  in  accordance  with  procedures  and  equipment  specified  in 
MIL-M-28787. 

4.3  Test  equipment.  Test  equipment  specified  on  figures 
and  in  tables  with  a  designator  shall  be  as  specified  in 
MIL-STD-1665.  Other  equipment  and  components  shall  be  as 
specified  on  the  figures.  Unless  otherwise  specified  herein,  all 
resistors  shall  be  metal  film  and  all  capacitors  shall  be  ceramic. 

4.4  Test  procedures.  The  module  shall  be  tested  as 
specified  in  table  I. 
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FIGURE  2 .  JEJ  pin  assignment . 
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4.4.1  Alternate  test  methods.  Alternate  test  methods 
may  be  employed  if  approved  by  the  Standard  Electronic  Modules 
Quality  Assurance  Activity  (SEM-QAA)  and  they  conform  to  the 
requirements  of  MIL— M-28787 . 

4.4.2  Order  of  testing.  Test  conditions  A  through  T 

shall  be  performed  in  any  order  with  the  following  exceptions. 
Test  conditions  A,  C,  D,  E,  and  L  are  stress  tests  and  shall  be 
performed  only  ,j»t  25  ,+  5*C.  If  test  conditions  A,  D,  E  or  L 
are  part  of  a  sequence  of  tests,  the  crder  of  testing  shall  be  as 
follows:  A,  ~C,  -D,  =^and  L  where  applicable,  followed  by  the 

remaining  tests  in  the  sequence. 

4.4.3  Multiple  testing  of  pins.  Singular  pins  listed 
multiple  times  in  a  test  table  indicate  multiple  devices 
connected  to  the  pins.  The  module  shall  be  tested  so  that  each 
device  connected  to  a  pin  is  exercised  and  tested. 

4,5  Qualification  testing.  Initial  cjualif ication  tests 
and  periodic  check  tests  shall  be  performed  in  accordance  with 
the  test  plan  specified  in  MIL-M-28787  with  the  following 
modifications  or  additions. 

4.5.1  Operating  temperature  tests.  The  operating 
temperature  tests  shall  be  conducted  in  accordance  with 
MIL-M-28787-  Before  starting  these  tests,  test  conditions  A 
through  T  in  table  I  shall  be  performed  in  the  order  specified  in 

4.4.2  using  the  initial  limits  at  25*C  ambient.  When  electrical 
testing  is  called  for  at  the  end  of  each  temperature 
stabilization  period,  test  conditions  B,  F  through  K  and  M 
through  Q  shall  be  performed  in  the  order  specified  in  4.4.2 
using  the  initial  limits  for  the  applicable  operating 
temperature.  At  all  other  times  during  the  operating  temperature 
tests,  the  module  shall  be  operated  in  the  test  circuit  shown  on 
figure  3. 


4. 5. 1.1  Component  temperature  test.  The  component 
temperature  test  shall  be  conducted  in  accordance  with 
MIL-M-28787.  The  module  shall  be  operated  as  shown  on  figure  3. 

4.5.2  Vibration  tests.  The  vibration  tests  shall  be 
conducted  in  accordance  with  MIL-M-28787.  During  the  vibration 
tests,  the  module  shall  be  operated  in  the  test  circuit  shown  on 
figure  4.  Following  the  vibration  tests,  the  electrical  tests  in 
table  I  which  are  marked  with  an  "X”  in  the  test  type  column,  and 
test  condition  M,  shall  be  performed  using  the  initial  limits  at 
25  +  5*C  ambient. 
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MCM  fURS  BUI  1  in  S 
HOI  HDRS  BUB  B  Bn  6 
HOt  HORS  BUS  1  Bn  7 
HEM  HORS  BUG  B  fin  B 
HEM  PORS  BUS  B  BIT  5 
MEM  RDRS  BUS  B  BIT  10 
HEM  HORS  BUS  B  Bn  31 
HEM  PORS  BUS  1  sn  12 
HEM  PORS  BUS  B  Bn  13 
HEM  PORS  BUS  B  sn  14 
MCM  POPS  BUS  B  sn  IS 
ICPD  CNRBIX 

HRfvrr  so.  Y 

MD1  HDR5  BUS  B  Bn  B 
HOI  rORS  BUS  B  sn  8 

mem  hops  bus  1  Bn  10 
HEM  HORS  BUS  B  an  11 
MEM  RORS  BUS  a  Bn  12 
HEM  RORS  BUS  fi  Bn  13 
MEM  RORS  BUS  B  BH  14 
MEM  POPS  BUS  a  an  IS 


leeK  DRHh  HRRRr 


BIT  tt  10 

mr  13  18 

BIT  19  £8 
BIT  17  44 
BIT  18  46 
BIT  21  4B 
BIT  e  96 
BIT  2  37 
BIT  4  38 
BIT  6  5S 
BIT  •  67 
PIT  18  60 
BIT  12  89 
BIT  14  78 
BIT  If  84 
BIT  18  35 
BIT  20  3S 


SYNPHIC  RPH  27 
RRRPY  fiCLCCT  X  OP  Y  20 
hUX  ni  OR  B1  92 
3KJT  CfW  38 
rCHrOMINCE  8  72 
HCRC  84 

CNPBLE  RCnzCSH  2l 

UNUB6X1  PINSi  I5»]6.2fi,20.aa 
34, 36, 37,30, PS, 06,73,74. 77 
7a,7S,B8«6£,89,8f,86 
87.88 


DTE: 

.  Military  Reconfigurable  Processor  (MRP)  or  emulator  capable 
f  reproducing  system  backpanel  characteristics. 


FIGURE  3 .  JEJ  operating  temperature  and  component 
temoerature  test  circuit. 
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PO) 

Supply 
5.0V  iBn 


10,35,40,80,75,96  SND 


2  flDRS  BUS  R  BIT  B 

3  HE31  HDRS  BUS  R  BIT  I 

4  roi  ffDPcs  BUS  n  bit  e 

5  ten  RDRS  BUS  R  BIT  3 
1 1  MDI  RDRS  BUS  fl  BIT  4 
tz  KH  nORB  BUB  ft  BtT  S 

13  ICM  R0R3  BUS  R  BIT  t 

14  BCH^-RCRS^BUS  fi  BIT  7 
tz  'mtre  nmn  nuc 

23  -rnmiTt  CHECK-BIT  PULSE 

24  rCNRBUE;  CRS 
26  RRBRY  SEL  X 

29  HOI  ROItS  BUS  B  BIT  8 

41  fCn  RDRS  BUS  6  BIT  ] 

42  HDt  RDRS  BUS  B  BIT  3 

43  HEM  RDRS  BUS  B  BIT  B 

47  HEH  RDRS  BUS  B  BIT  4 

48  HOI  RDRS  BUS  B  BtT  B 

49  HD1  RDRS  BUS  B  BIT  B 

50  401  RDRS  BUS  B  BIT  7 

52  HD4  RDRS  BUS  6  BIT  B 

53  tCH  RDRS  BUS  B  BtT  9 
34  MCM  niSIS  BUS  B  BtT  !■ 
SB  fCM  RDRS  BUS  B  BtT  II 

61  HOI  RDRS  BUS  B  BtT  12 

62  HEM  HORS  BUS  B  BtT  12 
83  HD1  RDRS  BUS  B  BtT  14 
64  HOI  RDRS  BUS  8  BtT  15 
71  Rcno  onBLX 

76  PRRftT  SO.  Y 

89  HEM  RDRS  BUS  6  BtT  9 

St  noi  HORS  BUS  B  SIT  3 

82  4CH  RDRS  BUS  B  BIT  16 

83  rCH  RDRS  BUS  B  BIT  It 
37  HOI  HORS  BUS  B  BtT  12 

98  HEM  RDRS  BUS  6  BIT  13 

99  HD1  RDRS  BUS  B  BtT  14 
IBQ  KM  RDRS  BUS  B  SIT  15 


BtT  9 
SIT  3 
BtT  10 
BtT  n 

BtT  12 
BIT  13 
BtT  14 
BIT  IS 


128K  DfWI  RRRRY 


BUB  BIT 
BUS  BIT  : 
BUS  BtT 
BUS  BIT 
BUS  BIT 
BUS  BIT 
BUS  BIT 
BUS  BIT 
BUS  BIT 
BUS  BIT 
BUS  BIT 
BUS  BIT 
I  BUS  BIT 
BUS  BIT 
BUS  BIT 
I  BUS  BtT 
BUS  BIT 
I  BUS  BIT 
I  BUS  BIT 
I  BUS  BIT 
I  BUS  BIT 
I  BUS  BIT 


OYNimlC  RHM  Z7 
RRRRY  gniTCT  X  OR  Y  29 
HUX  R1  OR  Bt  32 
3H1T  CHS  33 
PCRFORHRNCC  6  72 
HERE  94 

eNflBLX  RCTRCSH  21 

UNUSED  PI NS I  15.16.29.30.33 
34.36.37,36.55.96.73,74,77 
79,79,60,92,83,95,66 
97,86 
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4.5.3  Life  test.  The  life  test  shall  be  conducted  in 
accordance  with  MIL-M-28787.  The  module  shall  be  operated  as 
shown  on  figure  5.  Following  the  life  test  and  while  still  at 
the  maximum  class  temperature,  electrical  tests  B,  F  through  K 
and  M  through  Q  shall  be  performed  in  the  order  specified  in 
4.4.2  using  the  operating  temperature  end-of-life  requirements  in 
table  I.  Following  the  return  of  the  module  to  25  +  5*C, 
electrical  tests  B,  F  through  K  and  M  through  Q  shall  be 
performed  in  the  order  specified  in  4.4.2  using  the  25  ^  5*C 
ambient  end-of-life  requirements  in  taOsle  I. 

4.5.4  Thermal  shock  test.  The  thermal  shock  test  shall  be 
conducted  in  accordance  with  MIL-M-28787.  The  module  shall  be 
unpowered  during  this  test.  Following  the  thermal  shock  test, 
the  electrical  tests  in  table  I  which  are  marked  with  an  ”X*»  in 
the  test  type  column,  shall  be  perfoirmed  using  the  initial  limits 
at  25  +  5*C  ambient. 

5 .  PACKAGING 

5.1  Packaging  requirements.  The  requirements  for 
packaging  shall  be  in  accordance  with  MIL-M-28787. 
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ii»«>  Pei 
dc  ro**r 
Supp\Y 
5.5V  ♦ 


C5««  not«  13 


ie,Z5.4B.SBd7S.fl8  GNU 


MtM  9CRS  BUS  fl  BH  e 
tCH  RDPS  BUS  fl  Bn  1 
»«  M3RS  ms  n  an  a 
MCM  nOftS  BUS  A  BtT  9 
HOI  PVM  BUS  H  Bn  4 
HOI  BOSS  BUS  B  in  S 

HOI  ms  BUS  n  an  s 

*Hot  HORS  BUS  n  an  r 
MRtTt  mm  nuBt 
ITOTE  OCCK  Bn  PimBC 
OWLE  C«S 
RRRRY  set  X 
HOI  nORS  BUS  B  BH  B 
HD1  nORS  BUS  B  BIT  1 
MCH  ROBS  BUS  B  Bn  S 
HCM  BOBS  BUS  1  SO  B 
HD<  ms  BUS  B  an  4 
HOI  ms  BUS  B  an  9 
rCH  HORS  BUS  B  an  9 
M01  fWS  BUS  B  an  7 
fCn  KK5  8U5  B  an  B 
m  RDRS  BUS  B  an  s 

HEM  ms  BUS  B  BIT  le 
HEM  ADRS  BUS  B  Bn  11 
HEM  MORS  BUS  fi  Bn  12 

HEM  ms  BUS  s  Bn  n 

HEM  MRS  BUS  B  Bn  14 
MEM  RCP6  BUS  B  BO  15 
BERO  ENABLE 

nravir  bcl  y 
HCM  fWB  BUS  a  an  b 
HEM  noRS  BU5  a  an  9 
HEM  ms  BUS  B  an  SB 
HEM  RDRS  BUS  B  an  II 
HEM  RDRS  BUS  B  BIT  12 
MEM  ms  BUS  B  Bn  13 

MEM  ms  BUS  a  an  14 

MEM  ms  BUS  B  an  15 


leeK  DRAM  RRRRY 


MEM  DRTR 
BRTR 
MEM  ORTA 
MEM  ORTA 
MEM  BRTA 
MEM  ORTA 
MEM  ORTH 
HEM  OHTM 
HEMaCMTM 
MEM  BRTfl 
MEM  BRTfl 
MEM  1»TA 
MEM  BRTfl 
MEM  ORTR 
MEM  ORTA 
MEM  ORTA 
MEM  ORTA 
HEM  BHTM 
HEM  OMTM 
MEM  ORTH 
MEM  DATA 
MEM  DATA 


BUB  BTT 
BUB  BIT  : 
BLIB  BIT  ! 
auc  BIT  ' 
BUB  BIT  1 
BUS  BIT 
BUS  B3T 
BUB  OIT 
BU5*^T 
BUS  BTT 
.BUB  BIT 
•BUB  BIT 
BUS  BIT 
BUB  BIT 
BUC  BIT 
BUG  UT 
BUB  BIT 
BLB  VT 
BUS  BIT 
BUS  BIT 

BUS  BIT 
BUS  BIT 


nrr^WUC  RAH  27 
ARRAY  SELECT  X  OR  V  39 
MUX  HI  OR  ai  32 
3M3T  CHS  35 
PCRroret4HCC  0  72 
HERE  04 

CNROLE  RCTRCSH  21 

UHUBED  piNSi  is» is»2a,aa,a3 

34, 3C, J7, OB, BS, 66,72,74,77 
7Q«7S,OO,B2,93,0S,«5 
07.00 


NOTE: 

1.  MRP  or  emulator  capable  of  reproducing  system  backpanel 
characteristics . 


FIGURE  5.  JEJ  life  test  circuit. 
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6 .  NOTES 

(This  section  contains  information  of  a  general  or 
explanatory  nature  that  may  be  helpful ,  but  is  not  mandatory . ) 

6.1  Definitions.  Negative  (-)  current  is  current 
directed  out  of  the  module  pin  and  positive  (+)  current  is 
current  directed  into  the  module  pin.  Abbreviations  used  in 
this  specification  are  defined  as  follows: 

(a)  Cin  •»  input  capacitance. 

(b)  Ci/o  ■=  input/output  capacitance. 

(c)  Cout  =  output  capacitance. 

(d)  Ibd  *=  input  breakdown  current. 

(e)  Icc  =  power  supply  current. 

(f)  lih  =  input  high  level  current. 

(g)  lil  =  input  low  level  current. 

(h)  lin  =  input  forcing  current. 

(i)  loh  >=  output  high  level  current. 

(j)  lol  “  output  low  level  current. 

(k)  los  =  output  short  circuit  current. 

(l)  lozh  =  output  high  level  leakage  current. 

(m)  lozl  *=  output  low  level  leakage  current. 

(n)  NA  =  not  applicable. 

(o)  PSFC  •=  power  supply  filter  capacitance. 

(p)  PSTA  =  power  supply  transient  amplitude. 

(q)  Vic  =  input  clamp  diode  voltage. 

(r)  Vih  =  input  high  level  voltage. 

(s)  Vil  =  input  low  level  voltage. 

(t)  Vin  =  input  forcing  voltage. 

(u)  Voh  =  output  high  level  voltage. 

(V)  Vol  =  output  low  level  voltage. 

(w)  Vout  =  output  forcing  voltage. 

6.2  End-of-life.  When  any  individual  module  circuit 
parameter  fails  to  conform  to  the  end-of-life  requirements  in 
table  I,  the  module  is  considered  to  have  completed  its  useful 
life  (see  3.9) . 

6.3  Module  description.  The  following  electrical 
parameters  reflect  the  -55 ’C  to  85 ’C  end-of-life  parameters  in 
table  I.  Operating  power  supply  voltage  range:  4.5  V  dc  to  5.5 
V  dc.  Module  power  dissipation:  6.66  W  (max);  3.46  W  (typical). 
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6.3.1  Input:  parameters. 


Signal 

Vic 

min 

rv) 

vii 

max 

fV) 

Vih 

min 

(W) 

lil 

min 

(mAL. 

mjjm 

cin 

max 

_iJB.Fl 

MEM  ADRS  A  0 

■ 

m 

B 

B 

0.04 

B 

75 

MEM  ADRS  A  1 

B 

0.4 

B 

B 

0.04 

0.2 

75 

MEM  ADRS  A  2 

B 

B 

B 

0.04 

B 

75 

MEM  ADRS  A  3 

B 

0.4 

B 

B 

0.04 

0.2 

B 

MEM  ADRS  A  4 

B 

0.4 

B 

B 

0.04 

0.2 

B 

MEM  ADRS  A  5 

D 

0.4 

B 

B 

0.04 

0.2 

9 

MEM  ADRS  A  6 

H 

B 

B 

B 

0.04 

0.2 

B 

MEM  ADRS  A  7 

B 

B 

B 

0.04 

0.2 

9 

WRITE  DATA 

B 

0.4 

B 

-9.6 

0.12 

0.6 

100 

WR  CHK  BIT 

B 

M| 

B 

-3.2 

0.04 

0.2 

B 

ENABLE  CAS 

B 

0.4 

B 

-12.8 

0.16 

0.8 

125 

ARRAY  SEL  X 

B 

0.4 

B 

-8.0 

B 

B 

100 

MEM  ADRS  B  0 

B 

0.4 

B 

B 

0.04 

0.2 

75 

MEM  ADRS  B  1 

-1.2 

0.4 

2.4 

-1.2 

0.04 

0.2 

75 
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6.3.1  Input  parameters  -  Continued. 
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6.3.1  Input  parameters  -  Continued . 


Signal 

Vic 

min 

fV) 

Vll 

max 

(V) 

Vih 

min 

(VL_ 

lil 

min 

lih 

max 

_iSAL. 

Ibd 

max 

-JShL. 

Cin 

max 

_JL2ZI 

READ  ENABLE 

NA 

B 

B 

-9.6 

0.12 

0.6 

175 

ARRAY  SEL  Y 

B 

-8.0 

QQIIII 

0.5 

100 

MEM  ADRS  B  8 

B 

B 

B 

m 

0.04 

B 

75 

MEM  ADRS  B  9 

mm 

B 

B 

0.04 

0.2 

75 

MEM  ADRS  BIO 

B 

0.4 

B 

g| 

0.04 

0.2 

B 

MEM  ADRS  Bll 

B 

B 

B 

0.04 

0.2 

75 

MEM  ADRS  B12 

B 

g 

B 

B 

0.04 

0.2 

100 

MEM  ADRS  B13 

B 

0.4 

B 

0.04 

0.2 

75 

MEMA  DRS  B14 

mQ 

0.4 

B 

0.04 

0.2 

75 

MEM  ADRS  B15 

BB 

|Q||I 

BB 

B 

0.04 

0*2 

100 

MEM  DATA  1 

B 

0.4 

B 

0.02 

0.1 

75 

MEM  DATA  3 

B 

0.4 

B 

g 

0.02 

75 

MEM  DATA  5 

B 

g 

B 

B 

0.02 

g 

75 

MEM  DATA  7 

-1.2 

0.4 

2.4 

-1.6 

0.02 

0.1 

75 
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6,3.1  Input  parameters  -  continued. 


Signal 

Vic 

min 

fV) 

Vil 

max 

(V) 

fBBBH 

mSSM 

■  MB| 

bCSRI 

wmm 

jgj 

Cin 

max 

(PF) 

MEM  DATA  9 

mm 

0.4 

B 

0.02 

0.1 

75 

MEM  DATA  11 

B 

0.02 

0.1 

75 

MEM  DATA  13 

D 

B 

g 

0.02 

g 

75 

MEM  DATA  15 

g 

B 

0.02 

0.1 

ra 

MEM  DATA  17 

B 

0.4 

2.4 

-1.6 

0.02 

0.1 

75 

MEM  DATA  19 

■ 

0.4 

2.4 

0.02 

B 

B 

MEM  DATA  21 

0.4 

2.4 

0.02 

0.1 

■ 

MEM  DATA  0 

-1.2 

0.4 

2.4 

-1.6 

0.02 

0.1 

75 

MEM  DATA  2 

-1.2 

0.4 

2.4 

-1.6 

0.02 

0.1 

75 

MEM  DATA  4 

-1.2 

0.4 

2.4 

-1.6 

0.02 

0.1 

75 

MEM  DATA  6 

-1.2 

0.4 

2 . 4 

-1.6 

0.02 

0.1 

75 

MEM  DATA  8 

-1.2 

0.4 

2.4 

-1.6 

0.02 

0.1 

75 

MEM  DATA  10 

-1.2 

0.4 

2.4 

-1.6 

0.02 

0.1 

75 

MEM  DATA  12 

-1.2 

0.4 

2.4 

-1.6 

0.02 

0.1 

75 

MEM  DATA  14 

-1.2 

0-4 

2.4 

-1.6 

0.02 

0.1 

75 
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6.3.1  Input  parameters  -  Continued . 


Signal 

Vic 

min 

rv) 

■m 

Vih 

min 

-(VI- 

mgi 

HeSH 

lih 

max 

Cin 

max 

1  .(P?). 

MEM  DATA  16 

B 

B 

B 

g 

0.02 

noon 

75 

MEM  DATA  18 

0.4 

B 

BB 

0.02 

0.1 

75 

MEM  DATA  20 

B 

* 

o 

B 

B 

0.02 

iMW 

75 
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6.3.2  Output  parameters. 


Signal 

Voh 

nin 

(V) 

Vol 

max 

(V) 

IK 

los 

max 

(nA) _ 

Gout 

max 

(PF) 

DYNAMIC  RAM 

NA 

B 

B 

B 

0.05 

0.05 

NA 

NA 

ARRAYSEL  X/Y 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

MUX  A  OR  B 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

I NIT  CAS 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

PERFORMANCE 0 

NA 

0.5 

-0.4 

€.0 

0.05 

0.05 

NA 

NA 

HERE 

NA 

0.5 

-0.4 

6.0 

0.05 

0.05 

NA 

NA 

MEM  DATA  1 

B 

0.5 

-0.4 

6.0 

NA 

NA 

-60.0 

■ 

MEM  DATA  3 

B 

B 

-0,4 

6.0 

NA 

NA 

-60.0 

75 

MEM  DATA  5 

B 

6.0 

NA 

NA 

-60.0 

B 

MEM  DATA  7 

2.4 

0.5 

-0.4 

6.0 

NA 

NA 

-60.0 

B 

MEM  DATA  9 

0.5 

D 

6.0 

D 

NA 

-60.0 

H 

MEM  DATA  11 

0.5 

-0.4 

6.0 

NA 

NA 

-60.0 

75 

MEM  DATA  13 

0.5 

B 

NA 

NA 

-60.0 

75 

MEM  DATA  15 

2.4 

0.5 

-0.4 

6.0 

NA 

NA 

1 

-60.0 

75 
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6.3.2  Output  parameters  -  Continued. 


Signal 

MEM 

DATA 

17 

MEM 

DATA 

19 

MEM 

DATA 

21 

MEM 

DATA 

0 

MEM 

DATA 

2 

MEM 

DATA 

4 

MEM 

DATA 

6 

MEM 

DATA 

8 

MEM 

DATA 

10 

MEM 

DATA 

12 

MEM 

DATA 

14 

DATA  16 


.5  -0.4  6.0  NA  NA 


2.4  0.5  -0.4  6.0  NA  NA 


2.4  0.5 


NA  NA 


2.4  0.5  -0.4  6.0  NA  NA 


-60.0  75 


-60.0  75 


-60.0  75 


6.0  NA  NA 


0.5  -0.4  6.0  NA  NA 


0.5  -0.4  6.0  NA  NA 

2.4  0.5  -0.4  6.0  NA  NA 


2.4  0.5  -0.4  6.0  NA  NA 


2.4  0.5  -0.4  6,0  NA  NA 


2.4  0.5 


6.0  NA  NA 
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6.3.3  Class  I  and  II  dynamic  parameters. 


Ref 

num 

Sym 

Parameter 

Minimum 

limit 

Maximum 

limit 

Unit 

Figs 

-55  *C 

25*C 

85*C 

-55*C 

25*C 

85*C 

1 

tsu 

MEM  ADRS  A 

0-15 

to 

ARRAY  SEL  X 

10 

10 

10 

— 

— 

— 

nS 

12 

1 

tsu 

MEM  ADRS  A 

0-15 

to 

ARRAY  SEL  Y 

10 

10 

10 

nS 

12 

1 

tsu 

MEM  ADRS  B 

0-15 

to 

ARRAY  SEL  X 

10 

10 

10 

nS 

12 

1 

tsu 

MEM  ADRS  B 

0-15 

to 

ARRAY  SEL  Y 

10 

10 

10 

nS 

12 

2 

tsu 

ARRAY  SEL  X 
to 

ENABLE  CAS 

27 

27 

27 

nS 

12 

2 

tsu 

ARRAY  SEL  Y 
to 

ENABLE  CAS 

27 

27 

27 

nS 

12 

3 

tsu 

ARRAY  SEL  X 
to 

READ  ENABLE 

85  ' 

85 

85 

' 

nS 

12 

3 

tsu 

ARRAY  SEL  Y 
to 

READ  ENABLE 

85 

85 

85 

nS 

12 

4 

tpd 

ARRAY  SEL  X 
to 

MEM  DATA 

0-21 

180 

180 

180 

nS 

12 

4 

tpd 

ARRAY  SEL  Y 
to 

MEM  DATA 

0-21 

180 

180 

180 

nS 

12 
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6.3.3  Class  I  and  II  dynzunic  parameters  -  Continued . 


Ref 

num 

Sym 

Par2uneter 

Minimum 

limit 

Ma 

ximum 

imit 

Unit 

Figs 

-55*C 

25*C 

85*C 

-55  *C 

25*C 

85*C 

5 

tsu 

READ  ENABLE 
to 

ENABLE  CAS 

1 

1 

1 

- 

- 

ns 

12 

6 

tsu 

READ  ENABLE 
to 

HEM  ADRS  A 
0-15 

0 

0 

0 

nS 

12 

6 

tsu 

READ  ENABLE 
to 

MEM  ADRS  B 
0-15 

0 

0 

0 

nS 

12 

7 

tpw 

ARRAY  SEL  X 

156 

156 

156 

— 

** 

- 

ns 

12 

7 

tpw 

ARRAY  SEL  Y 

156 

156 

156 

— 

nS 

12 

8 

tsu 

ARRAY  SEL  X 
to 

WRITE  DATA 

83 

83 

83 

mm 

nS 

12 

8 

tsu 

1 

ARRAY  SEL  Y 
to  ! 

WRITE  DATA 

83 

83 

83 

ns 

12 

9 

tsu 

MEM  DATA 

0-21 

to 

WRITE  DATA 

9 

9 

9 

nS 

12 

10 

tpw 

WRITE  DATA 

50 

50 

50 

- 

- 

- 

nS 

12 

11 

tsu 

WRITE  DATA 
to 

HEM  ADRS  A 
0-15 

8 

8 

8 

nS 

12 

11 

tsu 

WRITE  DATA 
to 

MEM  ADRS  B 
0-15 

e 

8 

8 

nS 

12 
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6.4  Module  function.  The  Dynamic  Random  Access  Memory 
(DRAM)  array  module  contains  two  arrays  of  DRAM  called  array 
X  and  array  Y,  with  each  array  containing  65,536  22-bit 
memory  locations.  DRAMs  are  organized  on  the  memory  array 
module  such  that  array  X  and  array  Y  each  contain  22  DRAMs. 

Each  of  the  DRAM  Integrated  Circuits  (ICs)  contain  65,536 
one-bit  memory  locations  corresponding  to  one  bit  of  the  data 
word.  Data  receivers  get  data  from  the  memory  data  bus  and 
drive  the  DRAM  data  input.  Data  drivers  receive  data  from  the 
DRAM  and  drive  the  memoiy  data  bus.  The  control  signal 
receivers/buf fers  corresponding  to  one  of  the  two  64K  arrays  are 
enabled  when  a  reference  is  made  to  one  of  the  on-module  arrays. 

Each  of  the  44  DRAM  ICs  has  eight  address  bit  inputs,  one  data 
bit  input  and  one  data  bit  output.  The  address  bit  inputs  are 
time  multiplexed  with  two  separate  8-bit  address  fields  (called 
row  address  and  coliunn  address)  that  are  strobed  at  the 
beginning  of  each  memory  cycle  by  two  clocks.  Column  Address  Strobe 
(CAS)  and  Row  Address  Strobe  (RAS) ,  from  the  memory  control  module. 
Memory  address  bus  bits  15-8  contain  the  row  address;  memory  address 
bus  bits  7-0  contain  the  column  address.  Memory  address  bits  21-16 
are  used  for  array  selection.  RAS  corresponds  to  one  of  the  16 
array  select  signals  which  specify  one  of  the  X  or  Y  arrays.  CAS  is 
enabled  to  all  of  the  memory  array  modules  but  is  only  recognized  on 
the  array  module  previously  selected  by  the  array  select  signals. 

Write  enedsles  for  the  DRAMs  are  generated  by  the  memory  timing 

module  from  common  bus  function  bits.  The  DRAM  arrays  are 

divided  into  even  data  bits  and  odd  data  bits  to  conform  to 

module  logic  partitioning.  The  address  lines  to  each  array  are 

time  multiplexed  at  the  beginning  of  each  memory  cycle  by  the 

RAS  and  the  C7^.  A  total  of  16  address  bits  decode  one  of  65,536 

single-bit  cell  locations  within  the  DRAM  IC.  One  of  16  memory 

arrays  within  the  entire  memory  system  is  selected  by  one  of  eight 

array  select  X  or  array  select  Y  signals  from  the  memory  control  module. 

The  memory  control  module  generates  eight  array  select  X  and 

eight  array  select  Y  signals  from  common  bus  address  bits  19-16. 

Array  select  X  and  Y  signals  are  used  on  the  memory  array  module 
to  generate  the  RAS.  CAS  enable  is  generated  on  the  memory 
control  module  from  the  latch  address  signal  and  is  in  synchroni¬ 
zation  with  the  timing  sequence  selected  by  the  cycle  in  progress. 

Write  enables  for  the  DRAMs  are  generated  by  the  memory  timing 
module  from  common  bus  function  bits.  Write  enables  for  bits 
21-16  are  generated  and  driven  separately  by  the  mcmoiry  timing 
module  to  allow  for  the  disable  Error  Detection  and  Correction 
(EDC)  function. 

6.4.1  Refresh.  Data  bits  in  the  DRAM  are  held  by 
capacitor  charge,  which  decays  with  time  and  temperature.  The 
DRAM  data  is  refreshed  once  every  2  milliseconds  in  order  to 
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retain  the  correct  state  of  the  nemory  cell.  Refresh  is 
performed  by  cycling  through  128  row  address  locations.  A  read 
or  write  automatically  refreshes  the  bits  associated  with  the 
referenced  row. 

6.4.2  A1/A2/B1/B2  multiplexer.  The  eight  A/B  multiplexers 

are  used  to  perform  time  multiplexing  of  the  address  bits  during 
a  memory  cycle.  Selection  is  controlled  by  delay  of  the  array 
select  X/Y  signals  (RAS)  from  the  memory  control  module. 
Multiplexer  outputs  target  the  following  DRAMs  (all  are  for 
array  X  .«nd  Y  unless  specifically  noted,  i.e.,  Yil  is  array  Y, 
bit  11  only) ; 


(a) 

A1 

Mux  =  DRAMs 

1,  3, 

5, 

7, 

9,  Yll. 

(b) 

A2 

Mux  «  DRAMs 

0,  2, 

4, 

6, 

8,  YIO. 

(c) 

B1 

Mux  =  DRAMs 

Xll, 

13, 

15, 

17,  19, 

21. 

(<3) 

B2 

Mux  =  DRAMs 

XIO, 

12, 

14, 

16,  18, 

20. 

6.4.3  Data  out  drivers.  The  data  out  drivers  are  3-state, 
inverted  output  circuits  for  driving  the  memory  data  lines.  The 
enable  for  the  drivers  is  one  of  the  eight  unique  read  enable 
signals  generated  from  the  common  bus  function  bits  on  the 
memory  timing  module. 

6.4.4  Data  in  receivers.  The  data  in  receivers  are 
3-state,  inverted  circuits  which  receive  data  from  the  memory 
data  lines  and  drive  the  DRAM  data  input (s) .  These  receivers 
are  constantly  enabled. 

6.4.5  Control  receivers.  The  control  receivers  arc 
3-state,  circuits  which  receive  control  signals  from  memory 
timing  and  memory  control  modules  (i.e.,  RAS,  enable  CAS,  init 
write  data,  etc.)  and  drive  the  DRAM  control  inputs. 

6.4.6  Delay  lines.  Delay  lines  1  and  2  provide  the  proper 
timing  relationship  between  RAS,  A/B  address  multiplexer  switching 
and  CAS  enabling.  Delay  line  1  delays  RAS  by  10  nanoseconds. 

This  allows  the  row  address  (memory  address  A/B  lines  15-8)  time 
time  to  be  driven  through  the  A/B  multiplexers  and  latched  into 
the  DRAM  by  the  already  active  RAS.  The  output  of  delay  line  1 

is  the  mux  A1  or  B1  signal  and  miix  A2  and  B2  signals  which  become 
active 'to  select  memory  address  lines  7-0  (column  address)  at  the 
A/B  multiplexers.  These  signals  are  delayed  by  delay  line  2 
delayed  by  delay  line  2  (15  nanoseconds)  to  provide  CAS 
selection  at  the  control  receivers.  CAS  is  applied  to  the  DRAM 
to  latch  the  already  active  column  address. 

6.4.7  Memory  array  miscellaneous  strapped  signals.  The 
memory  array  modules  must  be  strapped  in  the  backpanel  to 
identify  the  size,  type,  speed  and  presence  of  an  installed 
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memory  array.  These  signals  are: 

(a)  Size  1-0. 

(b)  Type  1-0. 

(c)  Performance  0. 

(d)  Here. 
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6.4.8  Descrip'tion  of  I/O  pins. 


Signal  name 

Pin 

number 

I/O 

Description 

MEM  ADRS  A  0 

2 

I 

MEM  ADRS  BUS  A  BIT  0 

MEM  ADRS  A  1 

3 

I 

MEM  ADRS  BUS  A  BIT  1 

MEM  ADRS  A  2 

4 

I 

MEM  ADRS  BUS  A  BIT  2 

MEM  ADRS  A  3 

5 

I 

MEM  ADRS  BUS  A  BIT  3 

MEM  ADRS  A  4 

11 

I 

MEM  ADRS  BUS  A  BIT  4 

MEM  ADRS  A  5 

12 

1 

MEM  ADRS  BUS  A  BIT  5 

MEM  ADRS  A  6 

13 

I 

MEM  ADRS  BUS  A  BIT  6 

MEM  ADRS  A  7 

14 

I 

MEM  ADRS  BUS  A  BIT  7 

WRITE  DATA 

22 

I 

WRITE  DATA  PULSE 

WR  CHK  BIT 

23 

I 

WRITE  CHECK  BIT  PULSE 

ENABLE  CAS 

24 

1 

ENABLE  CAS 

ARRAY  SEL  X 

26 

I  1 

ARRAY  SEL  X 

MEM  ADRS  B  0 

39 

I 

MEM  ADRS  BUS  B  BIT  0 

MEM  ADRS  B  1 

41 

I 

MEM  ADRS  BUS  B  BIT  1 

MEM  ADRS  B  2 

42 

I 

MEM  ADRS  BUS  B  BIT  2 

MEM  ADRS  B  3 

43 

I 

MEM  ADRS  BUS  B  BIT  3 

MEM  ADRS  B  4 

47 

I 

MEM  ADRS  BUS  B  BIT  4 

MEM  ADRS  B  5 

48 

I 

MEM  ADRS  BUS  B  BIT  5 

HEM  ADRS  B  6 

49 

I 

MEM  ADRS  BUS  B  BIT  6 

MEM  ADRS  B  7 

50 

I 

MEM  ADRS  BUS  B  BIT  7 
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6.4.8  Description  of  I/O  pins  -  Continued. 


Signal  name 

Pin 

number 

I/O 

Description 

MEM  ADRS  A  8 

52 

I 

MEM  ADRS  BUS  A  BIT  8 

MEM  ADRS  A  9 

53 

I 

MEM  ADRS  BUS  A  BIT  9 

MEM  ADRS  AlO 

54 

I 

MEM  ADRS  BUS  A  BIT  10 

MEM  ADRS  All 

55 

I 

MEM  ADRS  BUS  A  BIT  11 

MEM  ADRS  A12 

61 

I 

MEM  ADRS  BUS  A  BIT  12 

MEM  ADRS  A13 

62 

I 

MEM  ADRS  BUS  A  BIT  13 

MEM  ADRS  A14 

63 

I 

MEM  ADRS  BUS  A  BIT  14 

MEM  ADRS  A15 

64 

I 

MEM  ADRS  BUS  A  BIT  15 

READ  ENABLE 

71 

I 

READ  ENABLE 

ARRAY  SEL  Y 

7-6 

I 

ARRAY  SEL  Y 

MEM  ADRS  B  8 

89 

I 

MEM  ADRS  BUS  B  BIT  8 

MEM  ADRS  B  9 

91 

I 

MEM  ADRS  BUS  B  BIT  9 

MEM  ADRS  BIO 

92 

I 

MEM  ADRS  BUS  B  BIT  10 

MEM  ADRS  Bll 

93 

I 

MEM  ADRS  BUS  B  BIT  11 

MEM  ADRS  B12 

97 

I 

MEM  ADRS  BUS  B  BIT  12 

MEM  ADRS  B13 

98 

I 

MEM  ADRS  BUS  B  BIT  13 

MEM  ADRS  B14 

99 

I 

MEM  ADRS  BUS  B  BIT  14 

MEM  ADRS  615 

100 

I 

MEM  ADRS  BUS  B  BIT  15 

DYNAMIC  RAM 

27 

0 

DYNAMIC  RAM 

ARRAYSEL  X/Y 

I 

29 

0 

ARRAY  SELECT  X  OR  Y 
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6.4.8  Description  of  I/O  pins  -  Continued . 


Signal  name 

Pin 

number 

I/O 

Description 

MUX  A  OR  B 

32 

0 

MUX  A1  OR  B1 

IKTT  CAS 

35 

o 

-INIT  CAS 

PERFORMANCEO 

72 

o 

PERFORMANCE  0 

HERE 

84 

o 

HERE 

MEM  DATA  1 

6 

I/O 

MEM  DATA  BUS  BIT  1 

MEM  DATA  3 

7 

I/O 

MEM  DATA  BUS  BIT  3 

MEM  DATA  5 

8 

I/O 

MEM  DATA  BUS  BIT  5 

MEM  DATA  7 

9 

I/O 

MEM  DATA  BUS  BIT  7 

MEM  DATA  9 

17 

I/O 

MEM  DATA  BUS  BIT  9 

MEM  DATA  11 

18 

I/O 

MEM  DATA  BUS  BIT  11 

MEM  DATA  13 

19  ' 

I/O 

MEM  DATA  BUS  BIT  13 

MEM  DATA  15 

20 

I/O 

MEM  DATA  BUS  BIT  15 

MEM  DATA  17 

44 

I/O 

MEM  DATA  BUS  BIT  17 

MEM  DATA  19 

B 

I/O 

MEM  DATA  BUS  BIT  19 

MEM  data" 21 

B 

I/O 

MEM  DATA  BUS  BIT  21 

MEM  DATA  0 

56 

I/O 

MEM  DATA  BUS  BIT  0 

MEM  DATA  2 

57 

I/O 

MEM  DATA  BUS  BIT  2 

MEM  DATA  4 

58 

I/O 

MEM  DATA  BUS  BIT  4 

MEM  DATA  6 

59 

I/O 

MEM  DATA  BUS  BIT  6 

MEM  DATA  8 

67 

VO 

MEM  DATA  BUS  BIT  8 
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6.4.8  Descripti-on  of  I/O  pins  ~  Continued . 


Signal  name 

Pin 

number 

I/O 

Description 

MEM  DATA  10 

68 

I/O 

MEM  DATA  BUS  BIT  10 

MEM  DATA  12 

69 

I/O 

MEM  DATA  BUS  BIT  12 

MEM  DATA  14 

70 

I/O 

MEM  DATA  BUS  BIT  14 

MEM  DATA  16 

94 

I/O 

MEM  DATA  BUS  BIT  16 

MEM  DATA  18 

95 

I/O 

MEM  DATA  BUS  BIT  18 

MEM  DATA  20 

96 

I/O 

MEM  DATA  BUS  BIT  20 
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6.5  Functional  test  vectors.  Functional  test  vectors  are 
not  printed  herein  because  of  their  extreme  length;  and,  even 
when  presented  as  a  hard  copy,  they  require  conversion  to  on-line 
format.  When  the  entire  sequence  of  vector  groups  is  needed  for 
driving  devices  as  part  of  inspection,  a  test  program  output 
should  be  generated  in  a  form  compatible  with  test  system 
architecture  (magnetic  tape  format  usually  preferred) .  For 
reference  purposes,  the  Naval  Weapons  Suppoirt  Center  (Code  607) 
maintains  a  limited  quantity  of  dated,  hard  copy  printouts  of  the 
functional  test  vectors  and  these  may  be  obtained  upon  request. 


Custodians : 

Army  -  ER 
Navy  -  SH 
Air  Force  -  85 

Review  activities: 
Army  -  AT 
Navy  -  AS,  MC  , 
Air  Force  -  13,  19 
DLA  -  ES 


Preparing  activity: 
Navy  -  SH 

(Project  5963-0075) 
Agent:  NW 
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TABLE  II.  Isolation  test. 


Connect 

25  + 
Initial 

5’C 

Units 

Notes 

Test 

cond 

Test 

mMvm 

limits 

description 

HSSHH 

Min 

Max 

A1 

Isolation, 

frame 

C,15, 

16,28, 

30,33, 

34,36, 

37,38, 

65,66, 

73,74, 

77,78, 

79,80, 

82,83, 

85,86, 

87,88 

Frame 

10 

INF 

MOhm 

1-9 

A2 

Isolation, 
used  to 
unused  pins 

C 

15,16, 

28,30, 

33,34, 

36,37, 

38,65, 

66,73, 

74,77, 

78,79, 

80,82, 

83,85, 

86,87,88 

10 

INF 

MOhm 

1-9 

A3- 

A24 

Isolation, 
unused  to 
unused  pins 

see  no" 

te  4 

10 

INF 

MOhm 

1-9 
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NOTES : 


1.  Isolation  test  tolerance  table. 


Condition 

Value 

Accuracy 

Test 

condition 

«eogohm  bridge 
voltage 

100  V 

+  10  percent 

A1-A24 

Isolation 

measurement 

NA 

+  500  KOhm 

A1-A24 

2.  The  ohnmeter  used  shall  be  item  R06. 

3.  In  the  s;et“Up  conditions  in  table  II,  'A'  shall  correspond 
to  the  positive  terminal  of  the  megohm  bridge,  'B'  shall 
correspond  to  the  negative  terminal  and  'C  shall  correspond 
to  all  used  pins  shorted  together. 

4.  The  tmused  pins  on  this  module  are:  15,16,28,30,33,34,36, 
37,38,65,66,73,74,77,78,79,80,82,83,85,86,87,88. 

5.  Warning:  When  using  a  megohm  bridge,  high  voltage  may  be 
present  at  any  of  the  output  binding  posts.  Always  set  the^ 
megohm  bridge  function  switch  to  ’’DISCHARGE”  before  connecting  or 
disconnecting  the  test  leads. 

6.  When  testing  for  frame  isolation,  penetrate  the  anodized 
finish  on  the  module  frame  with  a  sharply  pointed  probe  connected 
to  the  negative  terminal  of  the  megohm  bridge. 

7.  Caution:  Set  megohm  bridge  to  limit  current  to  10  uA  before 
applying  voltage  to  the  module. 

8.  The  test  circuit  shall  be  as  indicated  on  figure  6. 

9.  Abbreviations  used  are  defined  in  6.1. 


35 


MIL~M-28787/432 


Ksgonw 

Br 

100V  ♦  IBk 


10.25, 40.00, ?3i  80  CMD 


hem  porb  bus  a  BH  0 
MCM  noRC  auc  n  orr  i 
ten  nOA5  BUS  A  BET  2 
MCM  none  sue  a  bit  3 
ten  flORs  BUS  A  err  4 

MCM  fWS  BUS  n  BIT  5 
ten  RORS  BUS  A  BIT  6 
ten  HORS  BUS  A  BIT  7 
WRITE  DATA  PULSE 
WRITE  CHEC3C  BIT  RJLSE 
CNAaiX  CAC 
ARRAT  SEL  X 
MCM  none  BIS  s  bit  ■ 
ten  AOR6  BUS  B  BIT  l 
ten  MORS  BUS  B  BIT  2 

ten  noR5  bus  b  srr  3 
ten  RORB  BUS  B  Bn  4 
ten  RORs  BUS  B  en  5 
ten  RORS  BUS  B  BIT  6 

MCM  AORB  BUS  B  BIT  7 

HEM  RORS  BUS  B  Bn  e 
ten  me  sue  b  on  g 
ten  RORS  BUS  B  err  10 

MCH  RORS  BUS  0  On  I  1 

ten  RORS  BUS  B  en  12 
non  RDRs  BUS  B  en  13 
ten  RORS  BUS  B  en 
ten  RORS  BUS  1  en  15 

RCAS  CNABLX 
ARRAY  SEL  T 
MCM  tvne  BUS  ■  on  o 
ten  RDRS  BUS  B  Bn  9 
MEM  MORS  BUB  B  Bn  IB 

ten  RORS  BUS  B  en  1 1 
ten  RORS  BUS  B  on  12 
ten  RDRS  BUS  B  Bn  13 
ten  FCRS  BUS  B  en  14 
ten  RDRS  BUS  B  err  15 


Bn  D 

Bn  9 

Bn  IB 

en  ij 
on  12 
Bn  13 
en  14 
err  is 


12QK  DRRM  RRRRY 


t€M  DATA  BUS  BIT  1  6 

MCM  xsrrn  bus  an  a  7 
ten  DATA  BUS  BIT  5  6 

mem  data  bus  bit  7  s 
ten  DATA  BUS  BIT  8  17 

ten  DMTA  BUS  BIT  J1  IB 
ten  DATA  BUS  BIT  13  19 
nCM  DATA  BUS  BIT  15  20 
ten  DATA  BUS  BIT  17  44 
hem  data  bus  bit  13  43 
men  data  bus  bit  21 
ten  DATA  BUS  BIT  0  36 
MCH  DATA  BUS  BIT  2  57 

HEU  DATA  BUS  BIT  4  30 

HOI  DATA  BUS  BIT  B  99 
ten  DATA  BUS  BIT  I  B7 
ten  DATA  BUS  BIT  16  68 
nCH  DATA  BUS  BIT  12  69 
ten  DATA  BUS  BIT  14  70 
hem  data  DUS  BIT  1C  94 

HEH  data  bus  BIT  19  S5 

HEM  DATA  BUS  BIT  20  fiC 
DYNAMIC  AAM  37 

f«RAY  SELECT  X  OR  Y  29 
MLIX  ni  OR  B1  32 
INtT  CAS  35 
PERTORHAMCE  e  72 
HERE  84 

ENABLE  RETREBH  21 
unused  PlMSi  15, 16.26,30.33 

a4,a6.37,aB,CS,CC.7a.74,77 

78.79,80.82.83.85.06 

97, 80 


FIGURE  6.  Isolation  test  circuit  for  table  II 
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TABLE  III.  Continuity  test. 


Test 

cond 

Test 

description 

Connect  1 

25  4 
Initial 

5*C 

limits 

Units 

Notes 

WMSSm 

Eiai 

HRf9i 

Min  1 

Max 

B1 

Continuity , 

GND 

10 

25 

C 

) 

: 

Ot 

m 

1- 

•5 

B2 

Continuity , 

GND 

10 

40 

B3 

Continuity, 

GND 

10 

60 

B4 

Continuity, 

GND 

60 

75 

B5 

Continuity, 

GND 

60 

90 

B6 

Continuity, 

Vcc 

1 

31 

B7 

Continutiy, 

VCC 

1 

51 

B8 

Continuity , 

Vcc 

51 

81 

B9 

Continuity , 

GND 

10 

21 

\ 

D 

i 

01 

tim 

1- 

-5 

NOTES: 

1.  Continuity  test  tolerance  table. 


Condition 

Value 

Accuracy 

Test 

condition 

Continuity 

measurement 

NA 

+0.05  Ohm 

B1-B9 

2 .  The  ohanncter  useid  shall  be  item  R07 . 

3.  In  the  set-up  conditions  in  table  III,  'A'  shall  correspond 
to  the  positive  terminal  of  the  ohmmeter,  and  'B'  shall 
correspond  to  the  negative  terminal. 

4 .  The  test  circuit  shall  be  as  indicated  on  figure  7 , 

5.  Abbreviations  used  are  defined  in  6.1. 
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It^a  R07 

OtvMisXB  r 

- 

'♦^V  TP“  T  120K  DRAM  RRRRY 

10,25,40,60,75,90  CND 


2 

»CH 

RSRS 

BUS 

R 

BIT 

B 

3 

MCM 

PIS  M2 

BLB 

n 

BIT 

1 

4 

MEH 

RSRS 

BUS 

fl 

BIT 

2 

s 

HEN 

RSRS 

BU6 

fl 

BIT 

3 

1 1 

HEM 

RSRS 

BUS 

R 

BIT 

4 

12 

fCN 

RSRS 

BUS 

R 

BIT 

5 

13 

HEH 

RSRS 

BUS 

R 

erT 

6 

14 

MEM 

RSRS 

BUS 

R 

eri 

7 

22 

HRriE  onrn  pulse 

23 

MRITE  CHECK  BIT 

PULSE 

24 

0^&L£  CBS 

26 

RFWRY  SEL  X 

39 

ICH 

RSRS 

BUS 

B 

BIT 

0 

41 

MEM 

RSRS 

BUS 

B 

BIT 

1 

42 

tCM 

RSRS 

BUS 

B 

err 

2 

43 

MEM 

RSRS 

BUS 

B 

BtT 

3 

47 

MEM 

RSRS 

BUS 

B 

en 

4 

4B 

MEM 

RSRS 

BUS 

B 

BIT 

5 

49 

MEM 

RD»?5 

BUS 

B 

BIT 

6 

SB 

MEM 

RSRS 

BUS 

B 

BIT 

7 

52 

HEM 

RSRS 

BUS 

B 

BIT 

6 

53 

MEM 

RSRS 

BUS 

B 

BIT 

3 

54 

MEM 

RSRS 

BUS 

B 

BIT 

18 

53 

MEM 

RSRS 

BUS 

B 

BIT 

1  1 

61 

MEM 

RSRS 

BUS 

B 

BIT 

12 

82 

MEM 

RSRS 

BUS 

B 

BIT 

13 

S3 

ten 

RSRS 

BUS 

6 

BIT 

14 

64 

MCM 

RSRS 

BUS 

B 

BIT 

15 

71 

REMD  CNRBLE 

76 

RRRRY  SEL  Y 

89 

MEM 

RSRS 

BUS 

B 

BIT 

8 

91 

MEM 

RSRS 

BUS 

B 

BIT 

9 

92 

MEM 

RSRS 

BUS 

B 

BIT 

10 

93 

MEM 

RSRS 

BUS 

B 

BIT 

11 

37 

MEM 

RSRS 

BUS 

B 

BIT 

12 

ge 

MEM 

RSRS 

BUS 

B 

BIT 

19 

53 

r*Di 

RDM5 

BUS 

B 

BIT 

M 

10Q 

MEM 

RSRS 

BUS 

B 

BIT 

15 

PCM 

URTR 

BUS 

BIT 

1 

6 

ren 

BMTB 

BUS 

Bir 

3 

7 

PCM 

DRTfl 

BUS 

BIT 

5 

e 

PCM 

DRTfl 

BU6 

BIT 

7 

9 

PCM 

DRTfl 

BUS 

BIT 

9 

17 

PCM 

DRTfl 

BUS 

BIT 

1  1 

18 

PCM 

DRTR 

BUS 

BIT 

13 

18 

PCM 

DRTR 

BUS 

BIT 

15 

20 

PCM 

DRTR 

BUS 

BIT 

17 

44 

PCM 

DRTR 

BUS 

BIT 

19 

43 

PCM 

DRTfl 

BUS 

BIT 

21 

46 

MEM 

DRTR 

BUS 

BIT 

Q 

56 

PCM 

DRTR 

BUS 

BIT 

2 

57 

PCM 

DRTR 

BUS 

BIT 

4 

58 

PCM 

DRTR 

BUS 

BIT 

6 

59 

PCM 

DRTR 

BUS 

BIT 

e 

67 

PCM 

DRTR 

BUS 

BIT 

10 

68 

PCM 

DRTR 

BUS 

BIT 

12 

69 

PCM 

DRTR 

BUS 

BIT 

14 

70 

MEM 

DRTR 

BUS 

BIT 

Ifi 

94 

HEH 

DRTR 

BUS 

BIT 

16 

95 

PCM 

DRTR 

BUS 

BIT 

20 

36 

DYNRMIC  RRM  27 
RRRRY  SOXCT  X  Ofi  Y  29 
nUX  Rl  OR  Bi  32 
3NIT  CftS  35 
PERTORMRNCE  0  72 
HERE  94 

CNRBLE  refresh  21 

UNUSED  P3NSJ  15.16,28.30.33 
34,36.37.38,65,66,73,74,77 
78.79,80.82,63,85,86 
87,80 


FIGURE  7 


Continuity  test  circuit  for  table  III. 
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TABLE  IV.  Power  supply  stress  test. 


Test 

cond 

Power  supply 

Connect 

25  +  5*C 
Initial  limits 

Notes 

Positive 
lead  to 

Negative 
lead  to 

C 

Vcc 

] 

.3.  ,  31  r51 1 
81 

10,25, 

40,60, 

75,90 

Modiile  shall 
pass  all  re¬ 
maining  tests. 

1-6 

NOTES: 


1.  Power  supply  stress  test  tolerance  table. 


Condition 

Value 

Accuracy 

Test 

condition 

Power  supply, 
(Vcc) 

7.0  V 

+0  mV, -70  mV 

C 

Power  supply 
current  limit 

1.692  A 

NA 

C 

2.  There  shall  be  no  power  supply  voltage  overshoot  on  this 
test. 

3.  Connect  the  power  supplies  to  the  module  as  indicated  in 
table  IV. 

4.  When  performing  the  power  supply  stress  test,  no 
measurements  are  taken.  This  condition  shall  be  maintained  for  a 
minimvtm  of  5  seconds. 

5.  The  test  circuit  shall  be  ns  indicated  on  figure  8. 

6.  Abbreviations  used  are  "defined  in  6.1. 
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TABLE  V.  Input  breakdown  current  test . 


Test 

cond 

Signal  name 

D 

Vin 

m -- 

25  + 
Initial 

5*C 

limits 

Units  1 

Motes 

Min  r 

Max 

D1 

MEM  ADRS  A  0 

5. 

5 

0. 

0 

0. 

2 

mA 

1- 

3 

D2 

mem  ADRS  A  1 

3 

D3 

MEM  ADRS  A  2 

4 

D4 

MEM  ADRS  A  3 

5 

5. 

5 

0. 

0 

0. 

2 

mi 

1- 

•3 

D5 

MEM  DATA  1 

6 

5. 

5 

0. 

0 

0- 

1 

ml 

L 

1- 

•3 

D6 

MEM  DATA  3 

7 

D7 

MEM  DATA  5 

8 

08 

MEM  DATA  7 

9 

5. 

.5 

0, 

.0 

0, 

1 

mi 

1- 

-3 

09 

MEM  ADRS  A  4 

11 

5 

.5 

0. 

.0 

0 

.2 

mi 

1- 

-3 

010 

MEM  ADRS  A  5 

12 

Oil 

MEM  ADRS  A  6 

13 

012 

MEM  ADRS  A  7 

14 

5 

5 

0 

.0 

0 

-2 

TSb 

1- 

-3 

013 

MEM  DATA  9 

17 

5 

.5 

0 

.0 

0 

.  1 

1 

-3 

D14 

MEM  DATA  11 

18 

015 

MEM  DATA  13 

19 

016 

MEM  DATA  15 

20 

5 

.5 

0 

.0 

0 

.  1 

m 

A 

1 

-3 

017 

WRITE  DATA 

22 

5 

.5 

0 

.0 

0 

.6 

mA 

1 

-3 

018 

WR  CHK  BIT 

23 

5 

.5 

0 

.0 

0 

.2 

mA 

1 

-3 

019 

ENABLE  CAS 

24 

5 

.5 

0 

.0 

0 

1.8 

mA 

1 

-3 

020 

ARRAY  SEL  X 

26 

5 

..5 

0 

.0 

0 

1.5 

mA 

1 

-3 

021 

MEM  DATA  17 

44 

5 

>.5 

0 

1.0 

c 

1.1 

mA 

1 

-3 

41 
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TABLE  V.  Input  breakdown  current  test  -  continued. 


Test 

cond 

Signal  name 

Pin 

no. 

n 

mBSM 

25  +  5*C 
Initial  limits 

Units 

Notes 

Min  1 

Max  1 

D22 

MEM  DATA  19 

45 

5. 

5 

0. 

0 

0. 

1 

mA 

1- 

•3 

D23 

MEM  DATA  21 

46 

5. 

5 

0. 

0 

0. 

1 

nA 

1-3 

D24 

MEM  ADRS  A  8 

52 

5. 

5 

0. 

0 

0. 

2 

m/ 

1- 

■3 

D25 

MEM  ADRS  A  9 

53 

D26 

MEM  ADRS  AlO 

54 

D27 

MEM  ADRS  All 

55 

5. 

5 

0. 

0 

0. 

2 

ral 

1- 

-3 

D28 

MEM  DATA  0 

56 

5. 

5 

0. 

0 

0. 

1 

m; 

V 

1- 

D29 

MEM  DATA  2 

57 

D30 

MEM  DATA  4 

58 

D31 

MEM  DATA  6 

59 

5 

.5 

0, 

.0 

0. 

1 

mi 

1- 

-3 

D32 

MEM  ADRS  A12 

61 

5 

.5 

0 

0 

0. 

.2 

mi 

1- 

-3 

D33 

MEM  ADRS  A13 

62 

D34 

MEM  ADRS  A14 

63 

D35 

MEM  ADRS  A15 

64 

5 

.5 

0 

.0 

0 

.2 

mi 

1- 

-3 

D36 

MEM  DATA  8 

67 

5 

.5 

0 

.0 

0 

.  1 

mi 

1- 

-3 

D37 

MEM  DATA  10 

68 

D38 

MEM  DATA  12 

69 

D39 

MEM  DATA  14 

70 

5 

-5 

0 

.0 

0 

.  1 

mi 

K 

1- 

-3 

D40 

READ  ENABLE 

71 

5 

.5 

0 

.0 

0 

.6 

mA 

1- 

-3 

D41 

ARRAY  SEL  Y 

76 

5 

.5 

0 

.  0 

0 

.  5 

mA 

!• 

-3 

D42 

MEM  DATA  16 

94 

5 

.5 

0 

.0 

0 

.  1 

mA 

1 

-3 

42 


MIL-M-28787/432 


Test 

cond 


D43 
D44 
D45 
D46 
1  D47 

I 

D48 

D49 

D50 

DSl 

D52 

D53 

D54 

D55 

D56 

D57 

D58 

D59 

D60 


MEM  DATA  18  95 

•KEM  DA’I  A  20  -96 

HEM  ADRS  B  0  39 

MEM  ADRS  B  1  41 

MEM  AORS  B  2  42 

MEM  ADRS  B  3  43 

HEM  AORS  6  4 

MEM  ADRS  B  5  48 

MEM  ADRS  B  6  49 

MEM  ADRS  B  7  50 

MEM  ADRS  B  8  89 

MEM  ADRS  B  9  91 

MEM  ADRS  BIO  92 

MEM  ADRS  Bll  93 

MEM  ADRS  B12  97 

MEM  ADRS  B13  98 

MEM  ADRS  B14  99 

HEM  ADRS  B15  100 


25  + 
Initial 

5’C 

L  limits 

Min 

Max 

0.0 

0.1 
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NOTES : 


1.  Input  breakdown  current  test  tolerance  table. 


Condition 

Value 

Accuracy 

Test 

condition 

Power  supply,  (Vcc) 

5.5  V 

+  55  mV 

D1-D60 

Power  supply  current 

1.41  A 

NA 

D1-D60 

limit 

Forcing  voltage, 

5.5  V 

+  55  mV 

D1-D60 

(Vin) 

Pattern  voltage 

high,  (VH) 

3.0  V 

+  100  mV 

D1-D60 

low,  (VL) 

0.0  V 

+  100  mV 

D1-D60 

Input  current 

measurement 

NA 

+  10  uA 

D1-D4 

NA 

+  5  uA 

D5,D6 

NA 

+  10  uA 

D9-D12 

NA 

+  5  uA 

D13-D16 

NA 

+  30  uA 

D17 

NA 

+  10  uA 

D18 

NA 

+  40  uA 

D19 

NA 

+  25  uA 

D20 

NA 

+  5  uA 

D21-D23 

NA 

+  10  uA 

D24-D27 

NA 

+  5  uA 

D28-D31 

NA 

+  10  uA 

D32-D35 

NA 

+  5  uA 

D36-D39 

NA 

+  30  uA 

D40 

NA 

+  25  uA 

D41 

NA 

+  5  uA 

D42-D44 

NA 

+  10  uA 

D45-D60 

44 
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NOTES :  -  Continued . 

2.  The  following  procedure  is  required  to  perform  this  test: 

(a)  The  module  power  supply  and  ground  pins  shall  be 
connected  as  specified  in  the  power  supply  stress  test  table. 
The  power  supply  voltage,  including  overshoot,  shall  not  exceed 
the  value  specified  in  the  power  supply  stress  test  tolerance 
table. 

(b)  Precondition  the  module  under  test  to  achieve  the 
required  state  and  make  the  indicated  measurement  at  the 
appropriate  pattern  line. 

(c)  When  making  the  test  indicated  on  a  pin,  insure  that 
the  pin  is  disconnected  from  any  drivers  or  comparators  except 
those  called  for  in  the  test. 

(d)  The  forcing  voltage  shall  be  applied  to  the  pin 
specified  in  the  appropriate  test  conditions  in  table  V  and  the 
current  then  measured.  The  forcing  voltage  overshoot  shall  not 
exceed  100  mV. 

3.  Abbreviations  used  are  defined  in  6.1. 
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TABLE  VI.  Output  short:  circuit  current  “test. 


Test 

cond 

Signal  name 

Pin 

no. 

Vout 
(Y) _ 

25  i 
Initial 

5*C 

limits 

Units 

Notes 

Min 

Max 

El 

MEM  DATA  1 

6 

0. 

0 

-35 

0.0 

-6 

o 

• 

o 

mA 

1- 

4 

E2 

MEM  DATA  3 

7 

E3 

MEM  DATA  5 

8 

E4 

MEM  DATA  7 

9 

E5 

MEM  DATA  9 

17 

E6 

MEM  DATA  0 

56 

E7 

MEM  DATA  2 

57 

E8 

MEM  DATA  4 

58 

E9 

MEM  DATA  6 

59 

ElO 

MEM  DATA  8 

67 

Ell 

MEM  DATA  11 

18 

E12 

MEM  DATA  13 

19 

E13 

MEM  DATA  15 

20 

£14 

MEM  DATA  17 

44 

E15 

MEM  DATA  19 

45 

E16 

MEM  DATA  21 

46 

E17 

MEM  DATA  10 

68 

E18 

MEM  DATA  12 

69 

E19 

MEM  DATA  14 

70 

0 

.0 

-3 

50.0 

— 

60.0 

in 

A 

1 

-4 
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TABLE  VI.  output  short  circuit  current  test  -  Continued 


Test 

Signal  name 

19 

■99I 

Units 

— 

Notes 

Min 

Max 

E20 

E2a 

E22 

MEM  DATA  16 

mem  data  18 

,MEM  data  20 

1 

0.0 

0.0 

-350.0 

-350.0 

■ 

1-4 

1-4 
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NOTES : 


1.  Output  short  circuit  current  test  tolerance  table. 


Condition 

Value 

Accuracy 

Test 

condition 

Power  supply,  (Vcc) 

5.5  V 

+  55  mV 

E1-E22 

Power  supply  current 
limit 

1.41  A 

NA 

E1-E22 

Forcing  voltage, 

(Vout) 

0.0  V 

+  50  mV 

E1-E22 

Pattern  voltage 

high,  (VH) 
low,  (VL) 

3.0  V 

0.0  V 

+  100  mV 
+  100  mV 

E1-E22 

E1-E22 

Output  current 
measurement 

NA 

+  14.5  mA 

E1-E22 

2.  The  following  procedure  is  required  to  perform  this  test: 


(a)  The  module  power  supply  and  ground  pins  shall  be 
connected  as  specified  in  the  power  supply  stress  test  table. 
The  power  supply  voltage,  including  overshoot,  shall  not  exceed 
the  value  specified  in  the  power  supply  stress  test  tolerance 
table. 

(b)  Precondition  the  module  under  test  to  achieve  the 
required  state  and  make  the  indicated  measurement  at  the 
appropriate  pattern  line. 


MIL-M-28787/432 


NOTES :  -  Continued . 

(c)  When  making  the  test  indicated  on  a  pin,  insure  that  the 
pin  is  disconnected  from  any  drivers  or  comparators  except  those 
called  for  in  the  test. 

(d)  The  forcing  voltage  shall  be  applied  to  the  pin 
specified  in  the  appropriate  test  conditions  in  table  VI  and  the 
current  then  mieasurexi.  The  forcing  voltage  undershoot  'shfall  not 
exceed  100  ttV. 

3.  When  performing  this  test,  only  one  output  shall  be  tested 
at  a  time,  and  the  duration  of  momentarily  grounding  each  output 
shall  not  exceed  1  second. 

4.  Abbreviations  used  are  defined  in  6.1. 
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TABLE  VII.  Input  current,  high  level,  test. 


Test 

cond 

Signal  name 

Pin 

no. 

mm 

■R3H 

25  ±  5*C 
Initial  limits 

Units 

Notes 

Min  1 

Max  1 

FI 

MEM  ADRS  A  0 

2 

2. 

4 

-1. 

2 

0.( 

>4 

ml 

L 

1- 

-3 

F2 

MEM  ADRS  A  1 

3 

F3 

MEM  ADRS  A  2 

4 

F4 

MEM  ADRS  A  3 

5 

2. 

4 

-1. 

2 

0.( 

)4 

m2 

1- 

-3 

F5 

MEM  DATA  1 

6 

2. 

4 

-1. 

6 

o.c 

)2 

TOl 

1- 

-3 

F6 

MEM  DATA  3 

7 

F7 

MEM  DATA  5 

F8 

MEM  DATA  7 

9 

2. 

.4 

-1. 

6 

0*( 

32 

m2 

1- 

-3 

F9 

MEM  ADRS  A  4 

11 

2 

4 

-1. 

.2 

0.( 

34 

m2 

1- 

-3 

FIO 

MEM  ADRS  A  5 

12 

Fll 

MEM  ADRS  A  6 

13 

F12 

MEM  ADRS  A  7 

14 

2 

.4 

-1 

.2 

0.( 

D4 

m2 

1- 

-3 

F13 

MEM  DATA  9 

17 

2 

.  4 

-1 

.  6 

0 .  ( 

D2 

ml 

1- 

-3 

F14 

MEM  DATA  11 

18 

F15 

MEM  DATA  13 

19 

F16 

MEM  DATA  15 

20 

2 

.4 

-1 

.6 

0.( 

02 

mj 

k 

1- 

-3 

F17 

WRITE  DATA 

22 

2 

.4 

-9 

.6 

0.: 

12 

mA 

1- 

-3 

F18 

WR  CHK  BIT 

23 

2 

.4 

-3 

.2 

0-04 

mA 

1- 

-3 

F19 

ENABLE  CAS 

24 

2 

.4 

-12 

.8 

0. 

16 

mA 

1 

-3 

F20 

ARRAY  SEL  X 

26 

2 

.  4 

-8 

.0 

0. 

1 

mA 

1 

-3 

50 


MIL-M-28787/432 


TABLE  VII.  Input  current,  high  level,  test  -  Continued. 


Test 

cond 

Signal  name 

B 

BOB 

25  +  5‘C 
Initial  limits 

Min 

Max  1 

F21 

HEM  I3ATA 

17 

44 

2. 

4 

-1. 

6 

o.c 

12 

xol 

1 

1- 

■3 

F22 

HEM 

DATA 

19 

45 

F23 

HEM 

DATA 

21 

46 

2. 

4 

-1. 

6 

o.c 

)2 

1- 

•3 

F24 

HEM 

ADRS 

A  8 

52 

2. 

4 

-1. 

2 

o.c 

14 

m^ 

1- 

•3 

F25 

MEM 

ADRS 

A  9 

53 

F26 

MEM 

ADRS 

AlO 

54 

F27 

MEM 

ADRS 

All 

55 

2. 

4 

2 

o.c 

)4 

mi 

1- 

-3 

F28 

MEM 

DATA 

0 

56 

2< 

.4 

-1. 

6 

o.c 

)2 

xal 

1- 

-3 

F29 

HEM 

DATA 

2 

57 

F30 

MEM 

DATA 

4 

58 

F31 

MEM 

DATA 

6 

59 

2. 

.4 

-1 

.6 

o.c 

52 

m} 

1- 

-3 

F32 

MEM 

ADRS 

A12 

61 

2, 

,4 

-1, 

1 

.  2 

o.c 

)4 

1- 

-3 

F33 

MEM 

ADRS 

A13 

62  ; 

1 

F34 

MEM 

ADRS 

A14 

63 

F35 

MEM 

ADRS 

AIS 

64 

2 

.4 

] 

-1 

.2 

o.c 

14 

mi 

1- 

-3 

F36 

MEM 

DATA 

8 

67 

2 

.4 

-1 

.6 

o.c 

12 

mJ 

1- 

-3 

F37 

MEM 

DATA 

10 

68 

F38 

MEM 

DATA 

12 

69 

F39 

MEM 

DATA 

14 

70 

2 

.4 

-1 

.6 

0.1 

02 

BL 

1- 

-3 

F40 

READ  ENABLE 

71 

2 

.4 

-9 

.6 

0. 

12 

mA 

1 

-3 

51 
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TABLE  VII.  Input  cxirrent,  high  level,  test  -  Continued. 


Test 

cond 

Signal  name 

Pin 

no. 

Vih 

_ fV) _ 

25  +  5*C 
Initial  limits 

Units 

Notes 

Min  1 

Max 

F41 

ARRAY  SEL  Y 

76 

2. 

4 

“8. 

0 

0.1 

mA 

1- 

-3 

F42 

MEM 

DATA 

16 

94 

2. 

4 

-1. 

6 

0-C 

)2 

TjJ 

1- 

F4  3 

MEM 

DATA 

18 

95 

F44 

MEM 

DATA 

20 

96 

2. 

4 

6 

o.c 

)2 

m? 

1- 

-3 

F4  5 

HEM 

ADRS 

B  0 

39 

2. 

4 

-1, 

2 

o.c 

)4 

1- 

-3 

F46 

MEM 

ADRS 

B  1 

B 

F4  7 

MEM 

ADRS 

B  2 

m 

F4  8 

MEM 

ADRS 

B  3 

m 

F49 

MEM 

ADRS 

B  4 

47 

F50 

MEM 

ADRS 

B  5 

48 

F51 

MEM 

ADRS 

B  6 

49 

F52 

MEM 

ADRS 

B  7 

50 

F53 

MEM 

ADRS 

B  8 

89 

F54 

MEM 

ADRS 

B  9 

91 

F55 

MEM 

ADRS 

BIO 

92 

F56 

MEM 

ADRS 

Bll 

93 

F57 

MEM 

ADRS 

B12 

97 

1 

F58 

MEM 

ADRS 

B13 

98 

F59 

MEM 

ADRS 

B14 

99 

F60 

MEM 

ADRS 

B15 

100 

2 

.4 

-1 

.2 

0  .  ( 

DA 

hl 

K 

-3 

52 
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NOTES : 


1.  Input  current,  high  level,  test  tolerance  table. 


Condition 

Value 

Accuracy 

Test 

condition 

Power  supply,  (Vcc) 

5.5  V 

+  55  JBV 

ri-F60 

Power  supply  current 

1.41  A 

NA 

F1-F60 

limit 

Forcing  voltage, 

2.4  V 

+  50  mV 

F1-F60 

(Vih) 

_ 

Pattern  voltage 

high,  (VH) 

3.0  V 

+  100  mV 

F1-F60 

low,  (VL) 

0.0  V 

+  100  mV 

F1-F60 

Input  current 

measurement 

NA 

+  62.0  uA 

F1-F4 

NA 

+  81.0  uA 

F5-F8 

NA 

+  62-0  uA 

F9-F12 

NA 

+  81 . 0  uA 

F13-F16 

NA 

+  490 . 0  uA 

F17 

NA 

+  162.0  uA 

F18 

NA 

+  650.0  uA 

F19 

NA 

+  410.0  UA 

F20 

NA 

+  81.0  uA 

F21-F23 

NA 

+  62 . 0  uA 

F24-F27 

NA 

+  81. 0  VIA 

F28-F31 

NA 

+  62.0  uA 

F32-F35 

NA 

+  81 . 0  uA 

F36-F39 

NA 

+  486.0  uA 

F40 

NA 

+  410.0  VIA 

F41 

NA 

+  81 . 0  uA 

F42-F44 

NA 

+  62 . 0  uA 

F45-F60 

2.  The  following  procedure  is  required  to  perform  this  test: 
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NOTES:  -  Continued. 

(a)  The  module  power  supply  and  ground  pins  shall  be 
connected  as  specified  in  the  power  supply  stress  test  table. 

The  power  supply  voltage,  including  overshoot,  shall  not  exceed 
the  value  specified  in  the  power  supply  stress  test  tolerance 
table. 

(b)  Precondition  the  module  under  test  to  achieve  the 
required  state  and  make  the  indicated  measurement  at  the 
appropriate  pattern  line. 

(c)  When  making  the  test  indicated  on  a  pin,  insure  that  the 
pin  is  disconnected  from  any  drivers  or  comparators  except  those 
called  for  in  the  test. 

(d)  The  forcing  voltage  shall  be  applied  to  the  pin 
specified  in  the  appropriate  test  conditions  in  table  VII  and  the 
current  then  measured.  The  forcing  voltage  overshoot  shall  not 
exceed  100  mV. 

3.  Abbreviations  used  are  defined  in  6.1. 
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TABLE  VIII.  Input  current,  low  level,  test. 


Test 

cond 

Signal  name 

Pin 

no. 

Vil 
(V)  - 

25  ± 
Initial 

5*C 

limits 

Units 

Notes 

Min 

Max 

G1 

MEM  ADRS  A  0 

2 

0. 

4 

-1. 

2 

0.0 

14 

mA 

1- 

•3 

G2 

MEM  ADRS  A  1 

3 

.G3 

MEM  ADRS  A  2 

4 

G4 

MEM  ADRS  A  3 

5 

0, 

4 

-1. 

2 

o.c 

>4 

ynl 

i 

1- 

'3 

G5 

HEM  DATA  1 

6 

0. 

4 

-1. 

6 

o.c 

)2 

Tnl 

i 

1- 

•3 

G6 

MEM  DATA  3 

7 

G7 

MEM  DATA  5 

8 

68 

MEM  DATA  7 

9 

0 

.4 

-1. 

.6 

o.c 

32 

mi 

1- 

-3 

G9 

MEM  ADRS  A  4 

11 

0 

.4 

-1. 

.2 

0.( 

)4 

mi 

1- 

-3 

GIO 

MEM  ADRS  A  5 

12 

Gll 

MEM  ADRS  A  6 

13 

G12 

MEM  ADRS  A  7 

14 

0 

.4 

-1 

.2 

0.( 

34 

mi 

1- 

-3 

G13 

MEM  DATA  9 

17 

0 

.4 

-1 

.6 

0.  ( 

02 

mi 

k 

!■ 

-3 

G14 

MEM  DATA  11 

18 

G15 

MEM  DATA  13 

19 

G16 

MEM  DATA  15 

20 

0 

.4 

-1 

.6 

0. 

02 

m 

K 

1 

-3 

G17 

WRITE  DATA 

22 

0 

.4 

-9 

.6 

0. 

12 

nA 

1 

-3 

G18 

<WR  CHK  BIT 

23 

0 

.4 

-3 

.2 

0. 

04 

mA 

1 

-3 

G19 

ENABLE  CAS 

24 

0 

.4 

-12 

.8 

0. 

16 

xnA 

1 

-3 

G20 

ARRAY  SEL  X 

26 

0 

.4 

-8 

,0 

0. 

1 

mA 

1 

-3 
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TABLE  VIII.  Input  current,  low  level,  test  -  Continued. 


Test 

cond 

Signal  name 

Pin 

no. 

25  +  5*C 
Initial  limits 

Units 

Notes 

Min  1 

Max  1 

G21 

MEM 

DATA 

17 

44 

0. 

4 

“1. 

6 

o.c 

)2 

mt 

1- 

>3 

G22 

MEM 

DATA 

19 

45 

G23 

MEM 

DATA 

21 

46 

0. 

4 

“1. 

6 

0.( 

)2 

xal 

1- 

*3 

G24 

MEM 

ADRS 

A  8 

52 

0. 

4 

-1. 

2 

0.( 

)4 

ml 

V 

1- 

-3 

G25 

MEM 

ADRS 

A  9 

53 

G26 

MEM 

ADRS 

AlO 

54 

G27 

MEM 

ADRS 

All 

55 

0. 

.4 

-1. 

2 

0.( 

)4 

m2 

1- 

-3 

G28 

MEM 

DATA 

0 

56 

0, 

.4 

-1 

6 

o.c 

)2 

ml 

1- 

-3 

G29 

MEM 

DATA 

2 

57 

G30 

MEM 

DATA 

4 

58 

G31 

MEM 

DATA 

6 

59 

0 

.4 

-1 

6 

0.( 

)2 

mi 

1- 

-3 

G32 

MEM 

ADRS 

A12 

61 

0- 

I 

.4 

-1. 

.2 

0.( 

}4 

m2 

V 

1- 

-3 

G33 

MEM 

ADRS 

A13 

1 

62 

G34 

MEM 

ADRS 

A14 

63 

G35 

MEM 

ADRS 

A15 

64 

0, 

.4 

-1 

.  2 

0.( 

34 

ml 

\ 

1- 

-3 

G36 

MEN 

DATA 

8 

67 

0. 

.4 

-1 

.  6 

0.( 

32 

ml 

\ 

1- 

-3 

G37 

MEM 

DATA 

10 

68 

G38 

MEM 

DATA 

69 

G39 

MEM 

DATA 

14 

70 

0 

.4 

-1 

.  6 

0.( 

32 

ml 

\ 

1- 

-3 

G40 

READ  ENABLE 

71 

0 

1 

.4 

-9 

.6 

0.12 

mA 

1- 

-3 
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TABLE  VIII.  Input  current,  low  level,  test  -  Continued. 


Test 

cond 

Signal  name 

Pin 

no. 

Vil 

_ (Y) _ 

25  + 
Initial 

5*C 

limits 

Units 

Notes 

Min 

Max 

G41 

ARRAY  SEL  Y 

76 

0- 

4 

-8. 

0 

0.1 

mA 

1- 

3 

G42 

MEM 

DATA 

16 

94 

0. 

4 

'-I  . 

6 

0.0 

\2 

m 

L 

3 

G43 

MEM 

DATA 

18 

95 

G44 

MEM 

DATA 

20 

96 

0. 

4 

-1. 

6 

0.0 

\2 

m 

i 

1- 

3 

G45 

MEM 

ADRS 

B  0 

39 

0. 

4 

-1. 

2 

o.c 

E 

i 

1- 

•3 

G46 

MEM 

ADRS 

B  1 

B 

G47 

MEM 

ADRS 

B  2 

D 

G48 

1 

MEM 

ADRS 

B  3 

B 

G49 

MEM 

ADRS 

B  4 

47 

i 

G50 

MEM 

ADRS 

B  5 

48 

i 

G51 

MEM 

ADRS 

B  6 

49 

G52 

MEM 

ADRS 

B  7 

50 

G53 

MEM 

ADRS 

B  8 

89 

G54 

MEM 

ADRS 

B  9 

91 

G55 

MEM 

ADRS 

BIO 

92 

G56 

MEM 

ADRS 

Bll 

93 

G57 

MEM 

ADRS 

B12 

97 

G58 

MEM 

ADRS 

B13 

98 

G59 

MEM 

ADRS 

B14 

99 

G60 

MEM 

ADRS 

B15 

.4 

-1 

.2 

0.1 

04 

El 

1 

-3 
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NOTES : 


1.  Input  current,  low  level,  test  tolerance  table. 


Condition 

Value 

Accuracy 

Test 

condition 

Power  supply,  (Vcc) 

5.5  V 

+  55  mV 

G1-G60 

Power  supply  current 

1.41  A 

NA 

G1-G60 

limit 

Forcing  voltage. 

0.4  V 

+  50  mV 

G1-G60 

(Vil) 

Pattern  voltage 

high,  (VH) 

3.0  V 

+  100  mV 

G1“G60 

low,  (VL) 

0.0  V 

+  100  mV 

Gl^'GGO 

Input  current 

measurement 

NA 

+  62 . 0  uA 

G1  “■G4 

NA 

+  81- 0  uA 

G5-G8 

NA 

+  62 . 0  uA 

G9-G12 

NA 

+  81 . 0  iiA 

G13-G16 

NA 

+  490.0  uA 

G17 

NA 

+  162.0  uA 

G18 

NA 

+  650.0  uA 

G19 

NA 

+  410.0  uA 

G20 

NA 

+  81 . 0  uA 

G21-G23 

NA 

+  62.0  uA 

G24-G27 

NA 

+  81 . 0  uA 

G28-G31 

NA 

+  62.0  uA 

G32-G35 

NA 

+  81. 0  uA 

G36-G39 

NA 

+  486.0  UA 

G40 

NA 

+  410.0  uA 

G41 

NA 

+  81. 0  uA 

G42-G44 

NA 

+  62.0  uA 

G45-G60 

2.  The  following  procedure  is  required  to  perform  this  test: 


58 


MIL-M-28787/432 


NOTES;  -  Continued. 

(a)  The  module  power  supply  and  ground  pins  shall  be 
connected  as  specified  in  the  power  supply  stress  test  table. 

The  power  supply  voltage#  including  overshoot#  shall  not  exceed 
the  value  specified  in  the  power  -supply  stress  test  tolerance 

tcd5le. 

(b)  Precondition  the  module  under  test  to  achieve  the 
required  state  end  make  the  indicated  measurement  at  the 
appropriate  pattern  line. 

(c)  When  making  the  test  indicated  on  a  pin,  insure  that  the 
pin  is  disconnected  from  any  drivers  or  comparators  except  those 
called  for  in  the  test. 

(d)  The  forcing  voltage  shall  be  applied  to  the  pin 
specified  in  the  appropriate  test  conditions  in  table  VIII  and 
the  current  then  measured.  The  forcing  voltage  overshoot  shall 
not  exceed  100  mV. 

3.  Abbreviations  used  are  defined  in  6.1. 


I 
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TABLE  IX.  Output  voltage,  high  level,  test. 


Signal  name 

Pin 

no. 

mm 

25  + 
Initial 

5’C 

limits 

Units 

Notes 

cond 

HRSni 

Min 

Max 

HI 

MEM  DATA  1 

6 

4 

2. 

4 

4. 

5 

V 

1- 

4 

H2 

MEM  DATA  3 

7 

H3 

MEM  DATA  5 

8 

H4 

MEM  DATA  7 

9 

H5 

MEM  DATA  9 

17 

H6 

MEM  DATA  0 

56 

H7 

MEM  DATA  2 

57 

H8 

MEM  DATA  4 

58 

H9 

MEM  DATA  6 

59 

HIO 

1 

MEM  DATA  8 

67 

1 

Hll 

MEM  DATA  11 

18 

H12 

MEM  DATA  13 

19 

H13 

MEM  DATA  15 

20 

H14 

MEM  DATA  17 

44 

H15 

MEM  DATA  19 

45 

H16 

MEM  DATA  21 

46 

H17 

MEM  DATA  10 

68 

H18 

MEM  DATA  12 

69 

H19 

MEM  DATA  14 

70 

-0 

.4 

2 

.4 

4 

.5 

V 

1 

-4 
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TABLE  IX.  Output  voltage,  high  level,  test  -  Continued. 


Test 

cond 

signal  name 

Pin 

no. 

— 

■IcSI 

2'5  + 
Initia] 

5*C 

limits 

Units 

Notes 

Min 

Max 

H20 

MEM  DATA  16 

94 

“0 

.4 

i 

1 

4. 

.5 

■ 

■ 

B 

*4 

HZl 

MEM  JJATA  18 

95 

1 

■ 

1 

K22 

! 

HBM  DATA  20  ! 

96 

-0 

,4 

B 

B 

4 

.5 

1 

1 

1* 

•4 
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NOTES : 


1.  Output  voltage,  high  level,  test  tolerance  table. 


Condition 

Value 

Accuracy 

Test 

condition 

Power  supply,  (Vcc) 

4.5  V 

+  45  mV 

H1-H22 

Power  supply  current 
limit 

1.41  A 

NA 

H1-H22 

Forcing  current, 

(loh) 

-0.4  mA 

+  40  UA 

H1~H22 

Pattern  voltage 

high,  (VH) 
low,  (VL) 

3.0  V 

0.0  V 

j 

+  100  mV 
+  100  mV 

H1-H22 

H1-H22 

Output  voltage 
measurement 

NA 

+  105  mV 

H1-H22 

2-  The  following  procedure  is  required  to  perform  this  test: 


(a)  The  module  power  supply  and  ground  pins  shall  be 
connected  as  specified  in  the  power  supply  stress  test  table. 
The  power  supply  voltage,  including  overshoot,  shall  not  exceed 
the  value  specified  in  the  power  supply  stress  test  tolerance 
table. 

(b)  Precondition  the  module  under  test  to  achieve  the 
required  state  and  make  the  indicated  measurement  at  the 
appropriate  pattern  line. 
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NOTES :  -  Continued . 

(c)  When  making  the  test  indicated  on  a  pin,  insure  that  the 
pin  is  disconnected  from  any  drivers  or  comparators  except  those 
called  for  in  the  test. 

(d)  The  forcing  current  shall  be  applied  to  the  pin 
specified  in  the  appropriate  test  conditions  in  table  IX  and  the 
voltage  then  measured. 

3.  T'he  load  shall  be  as  indicated  on  figure  9. 

4.  Abbreviations  used  are  defined  in  6.1. 


63 


MIL--M-28787/432 


R1  CRl 


dc  Power 
Supp  1  y 

2.5V  4-  iz 

.....  _ - _ _ — . 

R2 ; 

r 

_  j 

c  /I 

_ _ 

(to  output) 

.  . .  Chjn 

_ 

NOTES : 

1.  CRl  •=  1N4148  or  equivalent. 

2 .  The  load  capacitance  is  defined  as  follows : 

(a)  C  “  100  +  10  pF  (including  probe  and  parasitic 
capacitance)  for  sample  dynamic  tests. 

(b)  C  =  300  +  30  pF  (including  probe  and  parasitic 
capacitance)  for  qualification  dynamic  tests. 

(c)  The  functional  test  shall  be  performed  with  only  a  100 
+  10  pF  load  (including  probe  and  parasitic  capacitance) 
attached  to  each  output. 

(d)  C  not  required  for  any  other  tests. 


FIGURE  9.  Logic  load  circuit. 
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NOTES:  -  Continued. 

3.  Select  R1  for  a  curxent  flow  of  lol  when  point  L  is  held  at 
Vol.  The  values  of  lol  and  Vol  for  each  output  are  in  the  table 
below. 

4.  The  value  of  R2  for ’each  output  load  shall  be  as  specified 
in  the  table  below. 


Pin  nximber 

■R2  .1/ 

(ohms) 

lol 

(mA) 

Vol 

(volts) 

6,7,8,9,17,18,19, 

6200 

6.0 

0.5 

20,44,45,46,56, 

57,58,59,67,68, 

69,70,94,95,96 

27,72,84 

NA 

6,0 

0.5 

ny  All  resistors  are  metal  film,  +  i  percent,  1/4  W. 
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TABLE  X.  Output  voltage,  low  level,  test. 


Test 

cond 

Signal  naae 

Pin 

no. 

mm 

Hfcsnii 

25  ± 
Initial 

5*C 

limits 

Notes 

Min  1 

J1 

MEM 

DATA  1 

6 

6. 

0 

0. 

0 

0. 

5 

V 

1- 

4 

J2 

MEM 

DATA  3 

7 

J3 

MEM 

DATA  5 

8 

J4 

MEM 

DATA  7 

9 

J5 

MEM 

DATA  9 

17 

J6 

MEM 

DATA  0 

56 

J7 

MEM 

DATA  2 

57 

J8 

MEM 

DATA  4 

58 

J9 

MEM 

DATA  6 

59 

JIO 

MEM 

DATA  8 

67 

Jll 

DYNAMIC  RAM 

27 

J12 

PERFORMANCE 0 

72 

J13 

HERE 

84 

J14 

MEM 

DATA  11 

18 

J15 

MEM 

DATA  13 

19 

J16 

MEM 

DATA  15 

20 

t 

J17 

MEM 

DATA  17 

44 

J18 

MEM 

DATA  19 

45 

J19 

MEM 

DATA  21 

46 

J20 

MEM 

DATA  10 

68 

6 

.0 

0 

,0 

0 

.5 

1 

-4 
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TABLE  X.  Output  voltage ,  low  level .  test  -  Continued. 


Test 

cond 

Signal  name 

Pin 

no. 

— 

■RIM 

25  + 
Initial 

5’C 

limits 

Units 

Notes 

Min 

Max 

J21 

MEM  DATA  12 

69 

6. 

0 

0. 

0 

0. 

.5 

1« 

'4 

J22 

MEM  DATA  14 

70 

J23 

MEM  DATA  16 

94 

J24 

MEM  DATA  18 

95 

J25 

MEM  DATA  20 

96 

6. 

.0 

0- 

.0 

0. 

.5  ' 

/ 

1- 

-4 
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NOTES : 


1.  Output  voltage,  low  level,  test  tolerance  table. 


Condition 

Value 

Accuracy 

Test 

condition 

Power  supply,  (Vcc) 

4.5  V 

+  45  mV 

J1-J25 

Power  supply  current 
limit 

1.41  A 

NA 

J1-J25 

Forcing  current, 

(lol) 

6 . 0  mA 

+  600  uA 

J1-J25 

Pattern  voltage 

high,  (VH) 
low,  (VL) 

3.0  V 

0.0  V 

+  100  mV 
+  100  mV 

J1-J25 

J1-J25 

Output  voltage 
measurement 

NA 

+  25  mV 

J1-J25 

2.  The  following  procedure  is  required  to  perform  this  test: 


(a)  The  module  power  supply  and  ground  pins  shall  be 
connected  as  specified  in  the  power  supply  stress  test  table. 
The  power  supply  voltage,  including  overshoot,  shall  not  exceed 
the  value  specified  in  the  power  supply  stress  test  tolerance 
table, 

(b)  Precondition  the  nodule  under  test  to  achieve  the 
required  state  and  nake  the  indicated  measurement  at  the 
appropriate  pattern  line. 
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NOTES:  -  Continued. 

(c)  When  making  the  test  indicated  on  a  pin,  insure  that  the 
pin  is  disconnected  from  any  drivers  or  comparators  except  those 
called  for  in  the  test. 

(d)  The  forcing  current  shall  be  applied  to  the  pin 
specified  in  the  appropriate  test  conditions  in  table  X  and  the 
voltage  then  measured . 

3.  The  load  shall.be  ns  indicated  on  figure  9. 

4.  Abbreviations  used  are  defined  in  6.1. 
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TABLE  XI .  Output  leakage  current,  high  and  low  level,  test. 


Test 

cond 

Signal  name 

Pin 

no. 

Forcing 

voltage 

CV) _ 

25  + 
Initial 

5*C 

limits 

Units 

Notes 

Min 

Max 

Hie 

|h  level 

■ 

K1 

DYNAMIC  RAM 

27 

2. 

1 

-0, 

,05 

0. 

.05 

mi 

1- 

-3 

K2 

PERFORMANCEO 

72 

■ 

K3 

HERE 

84 

2, 

■ 

-0. 

.05 

0, 

.05 

m 

1- 

-3 

Lo^ 

level 

K4 

DYNAMIC  RAM 

27 

1 

0, 

.4 

-0, 

j 

.05 

0, 

.05  i 

mJ 

-3 

K5 

PERFORMANCEO 

1 

72 

j 

K6 

HERE 

84 

0, 

.4 

-0. 

.05 

0, 

.  05 

mi 

\ 

1- 

-3 
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NOTES : 

1.  Output  lea)cage  current,  high  and  low  level,  test  tolerance 
table. 


Condition 

Value 

Accuracy 

Test 

condition 

Power  supply,  (Vcc) 

5.5  V 

+  55  mV 

K1-K6 

Power  supply  current 
limit 

1.41  A 

NA 

K1-K6 

Forcing  voltage, 

(Voh) 

(Vol) 

2.4  V 

0.4  V 

+  50  mV 

+  50  mV 

K1-K3 

K4-K6 

Pattern  voltage 

high,  (VH) 
low,  (VL) 

3.0  V 

0.0  V 

+  100  mV 
+  100  mV 

K1-K6 

K1-K6 

Output  current 
measurement 

NA 

+  5  uA 

K1-K6 

2.  The  following  procedure  is  required  to  perform  this  test: 


(a)  The  module  power  supply  and  ground  pins  shall  be 
connected  as  specified  in  the  power  supply  stress  test  table. 
The  power  supply  voltage,  including  overshoot,  shall  not  exceed 
the  value  specified  in  the  power  supply  stress  test  tolerance 
table. 

(b)  Precondition  the  module  under  test  to  achieve  the 
required  state  and  make  the  indicated  measurement  at  the 
appropriate  pattern  line. 
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NOTES:  -  Continued. 

fc)  When  making  the  test  indicated  on  a  pin,  insure  ^at  the 
pin  is  disconnected  from  any  drivers  or  comparators  except  those 
called  for  in  the  test. 


(d)  The  forcing  voltage  shall  be  applied  to  the  pin 
specified  in  the  appropriate  test  conditions  in  table  XI  th 

current  then  measured.  The  forcing  voltage  overshoot  shall  not 

exceed  100  mV. 


3. 


Abbreviations  used 


are  defined  in  6.1. 
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TABLE  XII.  Input  Clamp  diode  voltage  test. 


Signal  name 

Pin 

no. 

lin 
(V) _ 

25  + 
Initial 

5*C 

limits 

Unite 

Notes 

Min 

Max 

01 

MEM 

ADRS  A  0 

2 

-18 

.0 

-1. 

2 

0. 

0 

V 

1- 

3 

02 

MEM 

ADRS  A  1 

3 

03 

MEM  ADRS  A  ^2 

4 

04 

MEM 

ADRS  A  3 

5 

05 

MEM 

DATA  1 

6 

L6 

MEM 

DATA  3 

7 

07 

MEM 

DATA  5 

8 

L8 

MEM 

DATA  7 

9 

MEM 

ADRS  A  4 

11 

'.10 

MEM 

ADRS  A  5 

12 

1 

Oil 

MEM 

ADRS  A  6 

13 

L12 

MEM 

ADRS  A  7 

14 

L13 

MEM 

DATA  9 

17 

j 

! 

014 

MEM 

DATA  11 

18 

015 

MEM 

DATA  13 

19 

016 

MEM 

DATA  15 

20 

017 

WRITE  DATA 

22 

018 

WR  1 

CHK  BIT 

23 

019 

ENABLE  CAS 

24 

020 

ARRAY  SEL  X 

26 

021 

MEM 

ADRS  B  0 

39 

-1 

8.0 

-1 

.2 

0 

.0 

V 

1 

-3 
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TABLE  XII.  Input  clamp  diode  voltage  test  -  Continued. 


Test 

cond 

Signal  name 

Pin 

no. 

n 

25  + 
Initial 

5*C 

limits 

Units 

Notes 

Min  1 

Max 

L22 

MEM  ADRS  B  1 

41 

-18 

.0 

-1, 

2 

0. 

0 

V 

1- 

3 

L23 

MEM  ADRS  B  2 

42 

L24 

MEM  ADRS  B  3 

43 

L25 

MEM  DATA  17 

44 

L26 

MEM  DATA  19 

45 

L27 

MEM  DATA  21 

46 

L28 

MEM  ADRS  B  4 

47 

L29 

MEM  ADRS  B  5 

48 

L30 

MEM  ADRS  B  6 

49 

L31 

MEM  ADRS  B  7 

50 

L32 

MEM  ADRS  A  8 

52 

L33 

MEM  ADRS  A  9 

53 

L34 

MEM  ADRS  AlO 

54 

L35 

MEM  ADRS  All 

55 

L3  6 

MEM  DATA  0 

56 

L37 

MEM  DATA  2 

57 

L38 

MEM  DATA  4 

58 

L39 

MEM  DATA  6 

59 

L40 

MEM  ADRS  A12 

61 

L41 

MEM  ADRS  A13 

62 

L42 

MEM  ADRS  A14 

63 

-1 

8.0 

-1 

.2 

0 

t 

.  0 

V 

1 

•-3 
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TABLE  XII.  Input  clamp  diode  voltage  test  -  Continued, 


Test 

cond 


L43  MEM  ADRS  A15  64 


L44  MSH  DATA  8 


L45  MEM  DATA  10 


L46  MEM  DATA  12 


L47  MEM  DATA  14 


L48  READ  ENABLE 


L49  ARRAY  SEL  Y  76 
L50  MEM  ADRS  B  8  89 
L51  MEM  ADRS  B  9  91 
L52  MEM  ADRS  BIO  92 
L53  MEM  ADRS  Bll  93 


L54  MEM  DATA  16 


L55  MEM  DATA  18 


L56  MEM  DATA  20  96 
L57  MEM  ADRS  B12  97 


L58  MEM  ADRS  B13  98 


L59  MEM  ADRS  B14  99 


L60  MEM  ADRS  B15  100 


1  25  ±  5*C 

Vin  I  Initial  limits 
Min  I  Max 
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NOTES ; 


1.  Input  clamp  diode  voltage  test  tolerance  table. 


Condition 

Value 

Accuracy 

Test 

condition 

Power  supply,  (Vcc) 

Off 

NA 

L1-L60 

Power  supply  current 
limit 

NA 

NA 

L1-L60 

Forcing  current, 

(lin) 

-18  mA 

+  1.8  mA 

L1-L60 

Pattern  voltage 

high,  (VH) 
low,  (VL) 

NA 

NA 

i 

NA 

NA 

L1-L60 

L1-L60 

Input  voltage 
measurement 

NA 

+  60  mV 

L1-L60 

2.  The  following  procedure  is  required  to  perform  this  test: 


(a)  No  power  shall  be  applied  to  the  module. 

(b)  When  making  the  test  indicated  on  a  pin,  insure  that  the 
pin  is  disconnected  from  any  drivers  or  comparators  except  those 
called  for  in  the  test. 

(c)  The  forcing  current  shall  be  applied  to  the  pin 
specified  in  the  appropriate  test  conditions  in  table  XII  and  the 
voltage  then  measured. 

3.  Abbreviations  used  are  defined  in  6.1. 
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TABLE  XIII.  Power  supply  filter  capacitance  test. 


Test 

Parameter 

Pin 

25  + 
Initia] 

5‘C 

limits 

Units 

Notes 

cond 

numbers 

Min 

Max 

H 

PSFC 

1 

6.7 

12.5 

UF 

1-4 

NOTES: 


1.  Power  supply  filter  capacitance  test  tolerance  table. 


Condition 

Value 

Accuracy 

Test 

condition 

Capacitance  bridge 
frequency 

1  KHz 

+  100  Hz 

M 

Capacitance  bridge 
voltage 

0.3  Vp 

+  30  mVp 

M 

Capaci'tance 

measurement 

NA 

+  290  nF 

M 

2.  The  capacitance  bridge  used  in  this  test  shall  be  item  COl. 
The  negative  terminal  shall  be  connected  to  the  module  ground  and 
the  positive  terminal  to  the  pin  indicated  in  table  XIII. 

3.  The  test  circuit  shall  be  as  indicated  on  figure  10. 

4.  Abbreviations  used  are  defined  in  6.1. 
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it*«  cei 

Capic  t 
Br idae 


i,3t,si,ei  +SV 

>e,2S,40,60,?5,$0  CND 


2  MEM  RDRS  BUS  H  BIT  B 

a  foi  PORS  BUS  n  bit  i 

4  rcK  noRS  BUS  n  bit  2 

s  >01  raiRS  BUS  n  bit  3 

U  ten  RDRS  BUS  R  BIT  4 

12  tCH  RURS  BUS  R  BIT  5 

t3  HEH  RBRS  BUS  R  BIT  6 

14  FEU  RDRS  BUS  R  BIT  7 

22  MRITE  ORTR  PULSE 

23  WRITE  aCCK  BIT  PULSE 

24  ENABLE  CAS 
28  BRARV  SC3.  X 


JEJ 


IZBK  DRBh  flRRfir 


39 

MEM 

RDRS 

BUS 

B 

BTT 

e 

41 

heu 

RDRS 

BUS 

B 

BIT 

i 

42 

MEH 

RORS 

BUS 

B 

BIT 

2 

43 

MEW 

RDRS 

BUS 

B 

BIT 

3 

47 

HE71 

RDRS 

BUS 

B 

BIT 

4 

iB 

HEM 

RDRS 

BUS 

B 

BIT 

5 

49 

MEM 

RDRS 

BUS 

B 

BIT 

8 

SB 

MEJ1 

RDRS 

BUS 

B 

BIT 

7 

S2 

HEH 

RDRS 

BUS 

B 

BIT 

6 

53 

HEH 

RDRS 

BUS 

B 

BIT 

9 

54 

MEM 

RDRS 

BUS 

B 

BIT 

40 

55 

HEM 

RDRS 

BUS 

B 

BIT 

41 

61 

MEM 

RDRS 

BUS 

B 

BIT 

42 

82 

MEM 

RDRS 

BUS 

B 

BIT 

IS 

83 

MEM 

RDRS 

BUS 

B 

BIT 

14 

64 

MEM 

RDRS 

BUS 

B 

BIT 

15 

71 

RERD  ENRBLE 

76 

PRRHY  SO.  Y 

89 

MEM 

RDRS 

BUS 

B 

BIT 

8 

91 

MEM 

RDRS 

BUS 

B 

BIT 

9 

92 

MEM 

RDRS 

BUS 

B 

BIT 

10 

93 

HEM 

RDRS 

BUS 

B 

BIT 

11 

S7 

MEM 

RDRS 

BUS 

B 

BIT 

42 

SB 

MEM 

RDRS 

BUS 

B 

BIT 

13 

99 

MEM 

flDMS 

BUS 

B 

BIT 

1  4 

108 

^01 

RDRS 

BUS 

B 

BIT 

45 

t«M 

DfTTfl 

BUS 

BIT 

1 

6 

«C« 

DHTH 

BUS 

BIT 

3 

7 

MEM 

DRTB 

BUS 

BIT 

5 

e 

MEM 

DRTfl 

BUS 

BIT 

7 

8 

MEM 

DRTfl 

BUS 

BIT 

9 

17 

MEH 

DRTR 

BUS 

BIT 

11 

18 

MEH 

DATA 

BUS 

BIT 

13 

19 

MEM 

DRTR 

BUS 

BIT 

15 

20 

MEM 

BRTB 

BUS 

BIT 

17 

44 

MEH 

ORTB 

BUS 

BIT 

19 

45 

MEM 

DRTR 

BUS 

BIT 

21 

46 

^CM 

DRTfl 

BUS 

BIT 

0 

56 

MEM 

ORTH 

BUS 

BIT  2 

5? 

MEM 

DRTfl 

BUS 

BIT  4 

58 

MEM 

DRTfl 

BUS 

BIT 

6 

39 

MEM 

ORTH 

BUS 

BIT 

8 

67 

MEM 

DRTfl 

BUS 

BIT 

10 

68 

MEM 

DRTfl 

BUS 

BIT 

12 

89 

MEM 

DRTR 

BUS 

BIT 

14 

78 

MEM 

DRTfl 

BUS 

BIT 

16 

94 

MEH 

DRTfl 

BUS 

BIT 

la 

95 

MEM 

DRTfl 

BUS 

BIT 

20 

96 

DrNRMIC  Ri=^  2'? 
fiPPPY  SCLCCT  X  OR  y  29 
ttUX  Rl  OR  Bl  32 
INIT  CflS  35 
PERFORMRNCe  0  72 
HERC  64 

DsIflBLX  REFRESH  21 

UNUSED  PINSt  13,16.26.30.33 
34,36,37,38.65.66.73,74,77 
76.73,00.62,83,85,06 
07,88 


FIGURE  10.  Power  supplv  filter  capacitance  test  circuit  for 
table  XIII. 
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TABLE  XIV .  Power  supply  current  test . 


Test 

Parameter 

Pin 

25  + 
Initial 

5*C 

limits 

Units 

Notes 

cond 

no. 

Min 

Max 

N 

Icc 

1,31 

51,81 

350 

1210 

mA 

1-3 

NOTES: 


1.  Power  supply  current  test  tolerance  table. 


Condition 

Value 

Accuracy 

Test 

condition 

Power  supply,  (Vcc) 

5.5  V 

+  55  mV 

N 

Power  supply  current 
limit 

1.41  A 

NA 

N 

Pattern  voltage 

high,  (VH) 
low,  (VL) 

3.0  V 

0.0  V 

+  100  mV 
+  100  mV 

N 

N 

Power  supply  current 
measurement 

NA 

+  43  mA 

N 

2.  The  following  procedure  is  required  to  perform  this  test: 

(a)  The  module  power  supply  and  ground  pins  shall  be 
connected  as  specified  in  the  power  supply  stress  test  table. 
The  power  supply  voltage,  including  overshoot,  shall  not  exceed 
the  value  specified  In  the  power  supply  stress  test  tolerance 
table. 

(b)  Precondition  the  module  under  test  and  take  a 
measurement  at  the  pattern  line  with  the  maximum  power  supply 
current  as  indicated  in  table  XIV. 

*3.  Abbreviations  used  are  defined  in  6.1. 


79 


MIL-M-28787/432 


TABLE  XV.  Functional  test. 


Test 

cond 

Test  description 

Notes 

PI 

Functional  test 

minimvua  power  supply  voltage 

maximuia  pattern  rate  {225  nS) 

1-3 

P2  ' 

Functional  test 

naxinun  power  supply  voltage 

maximum  pattern  rate  (225  nS) 

1-3 

NOTES : 


1.  Functional  test  tolerance  table. 


Condition 

Value 

Accuracy 

Power  supply,  (Vcc) 

4.5  V 

*+  AS  mV 

PI 

5.5  V 

+  55  mV 

P2 

Power  supply  current 

1.41  A 

NA 

P1,P2 

limit 

Pattern  voltage 

high,  (VH) 

2.4  V 

+  100  mV 

P1,P2 

low,  (VL) 

0.4  V 

+  100  mV 

P1,P2 

Output  voltage 

verification 

high,  (Voh) 

NA 

+  105  mV 

PI 

high,  (Voh) 

NA 

+  155  mV 

P2 

low,  (Vol) 

NA 

+  20  mV 

P1,P2 
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NOTES:  -  Continued. 

2.  The  following  procedure  is  required  to  perforin  this  test: 

(a)  The  nodule  power  supply  and  ground  pins  shall  be 
connected  41s  specified  in  the  power  supply  stress  test  table. 
The  power  supply  voltage,  including  overshoot,  shall  not  exceed 
the  value  specified  in  the  power  supply  stress  test  tolerance 
table. 

(b)  Use  the  appropriate  pattern  to  verify  the  functional 
performance  of  the  module  as  indicated  in  table  XV  using  only  a 
capacitive  load  of  100  pF  (see  figure  9).  The  output  compare 
levels  shall  be  as  follows: 

High  level:  2.4  V  <  Voh  <  Vcc 
Low  level:  0.0  V  <  Vol  <  0.5  V 

(c)  The  .module  inputs  shall  not  violate  the  minimum  input 
timing  parameters  referenced  on  figure  11. 

3.  Abbreviations  used  are  defined  in  6.1. 
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«D1  flDRS  H-15 

RRRRY  SEL  X 
f¥?RRY  BEL  Y 

E>IRHLE  CRS 

READ  ENRBLE 


MEH  RDRS  R/1  0-15 

RRRRY  SEL  X 
RRRRY  SEL  Y 

ENABLE  CAS 

HEM  DRTR  8-21 

WRITE  DRTR 


-  PR 

—  Vr#f 
- PB 

- PR 

—  Vrcf 
_ PB 

- PR 

_  Vr#-f 

-  PB 

- PR 

—  Vr#-r 

- PB 


-  PR 

-  Vrif 

-  PB 

-  PR 

-  Vref 

-  PB 

-  PR 

-  Vr«f 

-  PB 

-  PR 

-  Vrcf 

-  PB 

-  Pfl 

-  Vrtf 

-  PB 


NOTES : 

1*  (1)  MEM  ADRS  A/B  0-15  to  ARRAY  SEL  X/ ARRAY  SEL  Y. 

Setup  time:  10  nS  minimum. 

2.  (2)  ARRAY  SEL  X/ ARRAY  SEL  Y  to  ENABLE  CAS. 

Setup  time:  27  nS  minimum. 

I 

FIGURE  11.  Input  timing  parameters  for  table  XV. 
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NOTES:  -  Continued. 

3.  (3)  ARRAY  SEL  X/ARRAY  SEL  Y  to  READ  ENABLE. 

Setup  time:  85  nS  minimum. 

4.  (4)  READ  ENABLE  to  ENABLE  CAS. 

Setup  time:  1  nS  minimum. 

5.  (S)  READ  ENABLE  to  MEM  ADSS  A/B  0-15. 

Setup  time:  0  nS  minimum. 

6.  (6)  ARRAY  SEL  X/ARRAY  SEL  Y  to  WRITE  DATA. 

Setup  time:  83  nS  minimum. 

7.  (7)  MEM  DATA  0~21  to  WRITE  DATA. 

Setup  time:  9  nS  minimxim. 

8.  (8)  WRITE  DATA  to  MEM  ADRS  A/B  0-15. 

Setup  time:  8  nS  minimxim. 


FIGURE  11.  Input  timing  parameters  for  table  XV  -  Continued, 
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TABLE  XVI.  Dynamic  test. 


Test 

cond 

Test  description 

Notes 

Q1 

Dyneunic  test,  sample 
maximum  pattern  rate  (225  nS) 
minimum  power  supply 

1-6 

Q2 

Dyneunic  test,  sample 
maximum  pattern  rate  (225  nS) 
maximum  power  supply 

1-6 

1 

Q3 

Dynamic  test,  qualification 
maximum  pattern  rate  (225  nS) 
minimum  power  supply 

1-6 

Q4 

Dynamic  test,  qualification 
maximum  pattern  rate  (225  nS) 
maximum  power  supply 

1-6 

NOTES : 


1.  Dynamic  test  tolerance  table. 


Condition 

Value 

Accuracy 

Test 

condition 

Power  supply,  (Vcc) 

4.5  V 

5.5  V 

+  45  mV 

+  55  mV 

Q1,Q3 

Q2,Q4 

— 

Power  supply  current 
limit 

1.41  A 

NA 

o 

H 

1 

o 

Input  voltage 

high,  (VH) 
low,  (VL) 

2.4  V 

0.4  V 

+  100  mV 
+  100  mV 

Q1-Q4 

Q1-Q4 
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NOTES:  -  Continued. 


Condition 

Value 

Accuracy 

Test 

condition 

Output  voltage 
verification 

high,  (Voh) 
high,  (Voh) 
low,  (Vol) 

NA 

NA 

KA 

+  100  mV 
^  100  mV 
-  +  100  .mV 

.Q1,Q3 

Q2,Q4 

Q1-Q4 

2 .  The  following  procedure  is  required  to  perform  this  test : 

(a)  The  module  power  supply  and  ground  pins  shall  be 
connected  as  specified  in  the  power  supply  stress  test  table. 

The  power  supply  voltage,  including  overshoot,  shall  not  exceed 
the  value  specified  in  the  power  supply  stress  test  tolerance 
table. 

(b)  The  output  compare  levels  shall  be  as  follows: 

High  level:  Vref  <  Voh  <  Vcc 
Low  level:  0.0  V  <  Vol  <  Vref 

(c)  The  dynamic  parameters  are  found  in  table  XVII. 

3.  The  load  circuit  for  this  test  is  specified  on  figure  9. 

4.  Input/Output  (I/O)  waveforms  are  as  referenced  on  figure  12. 
All  of  the  input  waveforms  shall  have  the  following 
characteristics : 


VH 

90  X 


VREF 

1  0  •/. 
‘  VL 
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NOTES:  “  Continued. 

Where: 

(a)  VH  €md  VL  are  as  specified  in  the  test  tolerance  table 

(b)  tTLH  «  tTHL  <  10  nS. 

(c)  Vref  =  1.6  V. 

5.  This  test  shall  be  performed  as  indicated  in  table  XVI. 

6.  Abbreviations  used  are  defined  in  6.1. 
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TABLE  XVII.  Dynamic  parameters. 


Ref 

Sym 

Parameter 

Minimum 

limit 

Ma 

ximum 

imit 

Unit 

Figs 

num 

-55  *C 

85*C 

-55*C 

25'C 

85*C 

1 

tsu 

HEM  ADRS  A 

0-15 

to 

ARRAY  BEL  X 

10 

10 

10 

— 

nS 

12 

1 

tsu 

ilEM  AORS  A 
0-15 
to 

ARRAY  SEL  Y 

.10 

10 

10 

nS 

12 

1 

tsu 

MEM  ADRS  B 

0-15 

to 

ARRAY  SEL  X 

10 

10 

10 

nS 

12 

1 

tsu 

HEM  ADRS  B 

0-15 

to 

ARRAY  SEL  Y 

10 

10 

10 

nS 

12 

2 

tsu 

ARRAY  SEL  X 
to 

ENABLE  CAS 

27 

27 

27 

• 

• 

nS 

12 

2 

tsu 

ARRAY  SEL  Y 
to 

ENABLE  CAS 

27 

27 

27 

nS 

12 

3 

tsu 

ARRAY  SEL  X 
to 

READ  ENABLE 

85 

85 

85 

mm 

ns 

12 

3 

tsu 

ARRAY  SEL  Y 
to 

READ  ENABLE 

85 

85 

85 

nS 

12 

4 

tpd 

ARRAY  SEL  X 
to 

■HEM  DATA 

0-21 

180 

180 

180 

nS 

12 

4 

tpd 

ARRAY  SEL  Y 
to 

MEM  DATA 

0-21 

180 

180 

180 

nS 

12 

87 


MIL-M-28787/432 


TABLE  XVII.  Dynamic  parameters  -  Continued. 


Ref 

num 

Sym 

Parameter 

Minimum 

limit 

Maximum 

limit 

Unit 

Figs 

-55*C 

25*C 

85*C 

-55*C 

25*C 

CD 

cn 

• 

o 

5 

tsu 

READ  ENABLE 
to 

ENABLE  CAS 

1 

1 

1 

- 

- 

- 

nS 

12 

6 

tsu 

READ  ENABLE 
to 

MEM  ADRS  A 
0-15 

0 

0 

0 

nS 

12 

6 

tsu 

READ  ENABLE 
to 

MEM  ADRS  B 
0-15 

0 

0 

0 

nS 

12 

7 

tpw 

ARRAY  SEL  X 

156 

156 

156 

- 

- 

nS 

12 

7 

tpw 

ARRAY  SEL  Y 

156 

156 

156 

nS 

12 

8 

tsu 

ARRAY  SEL  X 
to 

WRITE  DATA 

83 

83 

83 

■ 

nS 

12 

8 

tsu 

ARRAY  SEL  Y 
to 

WRITE  DATA 

83 

83 

83 

ns 

12 

9 

tsu 

MEM  DATA 

0-21 

to 

WRITE  DATA 

9 

9 

9 

nS 

12 

10 

tpw 

WRITE  DATA 

50 

50 

50 

- 

- 

- 

nS 

12 

11 

tsu 

WRITE  DATA 
to 

MEM  ADRS  A 
0-15 

8 

8 

8 

nS 

12 

11 

tsu 

WRITE  DATA 
to 

MEM  ADRS  B 
0-15 

8 

8 

8 

nS 

12 

88 
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TABLE  XVIII.  Input  and  output  capacitance  test. 


B 

Signal  name 

Pin 

no. 

25  + 
Initial 

5*C 

limits 

Dnits 

Notes 

Min 

Max 

— r 

Inp 

uts 

Rl 

MEM  ADRS  A  0 

2 

4 

75 

pF 

1- 

4 

R2 

HEM  ADRS  A  1 

3 

R3 

MEM  ADRS  A  2 

4 

R4 

HEM  ADRS  A  3 

5 

R5 

MEM  ADRS  A  4 

11 

R6 

MEM  ADRS  A  5 

12 

R7 

HEM  ADRS  A  6 

13 

R8 

MEM  ADRS  A  7 

14 

7! 

> 

pi 

1- 

-4 

R9 

WRITE  DATA 

22 

8 

100 

pF 

1‘ 

-4 

RIO 

WR  CHK  BIT 

23 

4 

75 

pF 

1-4 

Rll 

ENABLE  CAS 

24 

10 

125 

PF 

1- 

-4 

R12 

ARRAY  SEL  X 

26 

10 

100 

pF 

1- 

-4 

R13 

MEM  ADRS  B  0 

39 

4 

1. 

5 

p] 

F 

1* 

-4 

R14 

MEM  ADRS  B  1 

41 

R15 

MEM  ADRS  B  2 

42 

R16 

HEM  ADRS  B  3 

43 

R17 

MEM  ADRS  B  4 

47 

R18 

MEM  ADRS  B  5 

48 

4 

7 

5 

P 

1 

-4 

R19 

MEM  ADRS  B  6 

49 

4 

100 

pF 

1 

-4 

R20 

HEM  ADRS  B  7 

50 

4 

100 

pF 

1 

-4 
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TABLE  XVIII.  Input  and  output  capacitance  test  -  Continued. 


Test 

cond 


Signal  name 


MEM  ADRS  A  8 


MEM  ADRS  A  9 


MEM  ADRS  AlO 


MEM  ADRS  All 


MEM  ADRS  A12 


MEM  ADRS  A13 


MEM  ADRS  A14 


MEM  ADRS  A15 


READ  ENABLE 


ARRAY  SEL  Y 


MEM  ADRS  B  8 


MEM  ADRS  B  9 


MEM  ADRS  BIO 


MEM  ADRS  Bll 


MEM  ADRS  B12 


MEM  ADRS  B13 


MEM  ADRS  B14 


MEM  ADRS  B15 


25  +  5*C 
Initial  limits 


Min  I  Max 


Bidirectionals 


MEM  DATA  1 


MEM  DATA  3 


Test 

cond 


Signal  name 


Pin 

no. 


R41 

MEM  DATA  5 

8 

R42 

-MEM  DATA  7 

9 

R43 

MEM  DATA  9 

17 

R44 

MEM  DATA  11 

18 

R45 

MEM  DATA  13 

19 

R46 

MEM  DATA  15 

20 

R47 

MEM  DATA  17 

44 

R48 

MEM  DATA  19 

45 

R49 

MEM  DATA  21 

46 

R50 

MEM  DATA  0 

56 

R51 

HEM  DATA  2 

57 

R52 

MEM  DATA  4 

58 

R53 

MEM  DATA  6 

59 

R54 

MEM  DATA  8 

67 

R55 

MEM  DATA  10 

68 

R56 

MEM  DATA  12 

69 

R57 

MEM  DATA  14 

70 

R58 

MEM  DATA  16 

94 

R59 

MEM  DATA  18 

95 

R60 

MEM  DATA  20 
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NOTES ; 


1.  Input  and  output  capacitance  test  tolerance  table. 


Condition 

Value 

Accuracy 

Test 

condition 

Capacitance  meter 
frequency 

1  MHz 

+  100  KHZ 

R1-R60 

Capacitance  meter 
voltage 

15  mV 

+  1.5  mV 

R1-R60 

Capacitance 

measurement 

NA 

+  3.55  pF 

R1-R8 

NA 

+  4.6  pF 

R9 

NA 

+  3.55  pF 

RIO 

NA 

+  5.75  pF 

Rll 

NA 

+4.5  pF 

R12 

NA 

+  3.55  pF 

R13-R18 

NA 

+  4.8  pF 

R19,R20 

NA 

+  3.65  pF 

R21-R28 

NA 

+  8.45  pF 

R29 

NA 

+  4.5  pF 

R30 

NA 

+  3.65  pF 

R31-R34 

NA 

+  4.9  pF 

R3  5 

NA 

+  3.65  pF 

R36,R37 

NA 

+  4.9  pF 

R38 

NA 

+  3.55  pF 

R39-R60 

2.  The  capacitance  meter  used  in  this  test  shall  be  item  COS. 
The  negative  terminal  shall  be  connected  to  the  module  ground 
and  the  positive  terminal  to  the  pin  indicated  in  table  XVIII. 


3.  The  test  circuit  shall  be  as  indicated  on  figure  13. 

4,  Abbreviations  used  are  defined  in  6.1. 
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MUX  Rl  OR  &l  32 
JNIT  CftS  35 
PCRTORMHNCE  0  72 
HERE  84 

ENRBLE  REFRESH  21 

UNUSED  PINS:  15 . 36 .26 .30.33 
34,36.37.38.65.66.73.74.77 
70,79.00.82.83,85,06 
67.88 


FIGURE  13 .  Input  and  outiput  capacitance  test  circuit  for 
table  XVIII. 


95 


MIL-M-28787/432 


TABLE  XIX.  Power  supply  •transient,  amplitude  test. 


Test 

cond 

Parameter 

Pin 

25  + 
Initial 

5*C 

limits 

Units 

Notes 

no. 

Min 

Max 

T 

PSTA 

1 

0 

400 

mV 

1-4 

NOTES; 


1.  Power  supply  transient  amplitude  test  tolerance  table. 


Condition 

Value 

Accuracy 

Test 

condition 

Power  supply,  (Vcc) 

5.0  V 

+  250  mV 

T 

Power  supply  current 
limit 

1.41  A 

NA 

T 

Pattern  voltage 

i 

+  100  mV 

high,  (VH) 

3.0  V 

T 

low,  (VL) 

0. 0  V 

+  100  mV 

T 

Power  supply  transient 

+  2  0  mV 

amplitude  measurement 

NA 

T 

2.  The  following  procedure  is  required  to  perform  this  test: 

(a)  The  module  power  supply  and  ground  pins  shall  be 
connected  as  specified  in  the  power  supply  stress  test  table 
to  an  external  source.  The  power  supply  voltage,  including 
overshoot,  shall  not  exceed  the  value  specified  in  the  power 
supply  stress  test  tolerance  table. 


MIL-M-28787/432 


NOTES:  -  Continued. 

(b)  Precondition  the  module  under  test  and  make  the 
indicated  measurement  for  the  test  condition  shown  in  table 
XIX. 

(c)  Vcc  pins  1  and  31  shall  be  shorted  together,  pins  51  and 
81  shall  be  shorted  together  and  the  scope  point,  probe  ’A’, 
shall  be  connected  to  the  pin  indicated  in  table  XIX. 

(d)  Using  the  oscilloscope,  D06,  inspect  for  the  most ^ 
negative  spi-ke  as  shown  on  'figure  14  at  the  pattern  line  with  the 
maximum  power  supply  current. 

(e)  The  probe  capacitance  is  15  pF.  There  shall  be 

no  other  capacitance  present  on  Vcc  to  ground. 

3.  The  test  circuit  shall  be  as  indicated  on  figure  15. 

4.  Abbreviations  used  are  defined  in  6.1. 
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FIGURE  14 .  Power  supply  •transient  amplitude  waveform  for 


table  XIX- 


MIL-M-28787/432 


Ix««  P0l 
dc 

Supply 
5.0V  4-  I  Bn 


Jtmm  VBl 
Probf 
ixmm  000 

Omei  1 


<S»«  not«  I  ) 


i,3i,suei 

10,25,40,00,75.90  CKO 


Z  Htn  RDRS  BUS  R  BIT  B 

3  rcM  0DRS  BUS  R  err  1 

4  rcn  KOKS  BUS  n  an  £ 

5  fCh  ABRS  BUS  R  en  3 

a  ADRS  BUS  R  BIT  4 

12  MEM  nrms  bus  h  bit  s 

13  rcn  ADRS  BUS  R  BIT  6 

H  ’»CH  ADAS  BUS  R  BIT  7 

mirt  mrn  ftuLSt 

23  -MRITT  OCCX  IIT  PULBC 

24  CNRBLE  C«S 
2fi  ARARY  SEL  X 

as  HEX  ADRS  BUS  B  BIT  B 

41  rCA  AQRS  BUS  B  BIT  } 

42  ten  RX3RS  BUS  B  BIT  2 

43  MEB  ADRS  BUS  B  BIT  3 

47  MEM  RDRS  BUS  B  BIT  4 

46  MEM  RDRS  BUS  B  BIT  S 

43  MEM  RDRS  BUS  B  Btl  E 

30  rCM  RDRS  BUS  6  BIT  7 

52  HEM  ADPS  BUS  6  BIT  & 

33  HEM  ADRS  BUS  B  BIT  S 

34  MCM  RZXS  BUB  B  BIT  18 

S5  MEM  ADRS  BUS  B  BIT  J  I 

fil  tCH  ADRS  BUS  B  BIT  32 

E2  HCM  RDRB  SUE  B  BCT  13 

53  KX  ADRS  BUS  B  BIT  34 

64  rCH  ADRS  BUS  B  BIT  35 

71  RCMD  EMnaUC 

76  RRRRY  SEL  Y 

B9  MEM  ADRS  BUS  B  BIT  6 

31  M01  ADRS  aJS  a  BIT  3 

32  MEM  ADRS  BUS  B  BIT  30 

83  MEM  ADRS  BUS  B  BIT  3  I 

37  MX  MORS  BUS  B  BIT  32 

38  MEM  ADRS  BUS  B  BIT  S3 

99  MX  ADRS  BUS  B  BIT  34 

IQQ  MX  ADRS  BUS  D  BIT  35 


128K  ORflfi  RRRRY 


ORTR  BUS  I 
DRTR  BUS  1 
amn  bus  i 
DRTR^S 
DRTR  BUS 
vrm  BUS 
BRTfi  ^5 
DRTR  .BUS 
arnm^aus 
DRTR  BUS 
DRTR  BUS 
ORTR  BUS 
DRTR  BUS 
DRTR  BUS 
DRTR  BUS 
DRTR  BUS 
DRTR  BUS 
I  DRTR  BUS 
!  DRTR  BUS 
i  ORTR  BUS 
I  DRTR  BUS 
I  DRTRWB 


H'YNMMIC  flAH  27 
ARRRY  SELECT  X  OA  Y  2S 
HUX  A1  OR  Bl  32 
3N1T  era  35 
PEPTORMANCE  0  72 
HERE  64 

CMRBLX  ACTRCBM  21 

UMJSED  RIMS:  15.16.28,30.33 
34.36.37,30.65.66,73.74,77 
70,79,00,82,03,85,66 
87.83 


NOTE: 

1.  MRP  or  emulator  capable  of  reproducing  system  backpanel 
characteristics . 


FIGURE  15. 


Power  suppl'' 
table  XIX. 


transient  amplitude  test  circuit  for 


STANDARDIZATION  DOCUMENT  IMPROVEMENT  PROPOSAL 

~  ^lilSTRUqiOWS 

1  The  preparing  activity  must  complete  blocks  1,  2.  3.  and  8  In  block  t.  both  the  document  number  and  revision 
letter  should  be  given 

2.  The  submitter  of  this  form  must  complete  blocks  4,  5, 6,  and  7. 

3.  The  prepanng  activity  must  provide  a  reply  within  30  days  from  receipt  of  the  form 

NOTE:  This  form  may  not  be  used  to  request  copies  of  documents,  nor  to  requ^  waivers,  or  clarification  of 
requirements  on  current  contracts.  Comments  submitted  on  this  form  do  not  constitute  or  imply  authonzation  to 
waive  any  porticmof  the  referenced  document(s)  or  to  emend  contractual  requirements 

\  OOCUMtNT  TITU 

Kodules,  Standard  Electronic.  Memory  Array,  128K  Dynamic  Random  Access  Modul^Key  Code.J — 

\  TIATUet 'bf  CHAWGt’odenP^  /urtgnphMumnken wnLmdut^  pnpmKt  watWe,- tf-portW  Amch  mxtra  aheett  ar 


4.-.. 


TELEWMS  Ondwdir  Ami  Cods; 
(1)' CcMwna^  .  j. 

'V  (If  ' 


%  wtepawwg  ACTIVITY _ _ _ 

*  »iAME  Technical  Point  of  Contact  (TPOC) : 

Mr.  Robert  P.  Dilger  (Code  602A) 

Please  address  all  correspondence  as  follows; 


£  .tvXJORESS  (indudt  Zip  Ctxit)  Connaanding  Officer 
Naval  Weapons  Support  Center 
ATTN;  Robert  F.  Dilger,  Bldg.  29A0W,  Code  6C 
i  Indiana  47522-5060 

DD  Form  1426,  OCT  89  WeWooj  edrt 


"b  TELEPHONE  (Indude  Atm  Cod*J 
(1)  Commercul  (2)  AUTOVON 

TPOC:  812-854-1528  88-482-1528 


TPOC:  812-854-1528 


If  YOU  DO  NOT  aeCEIVE  A  REM-Y  WnHIN  AS  DAYS,  CONTACT. 

DefenM  Quality  and  St»nd»rdiz«tion  OHk« 
yj.  5203  L««*burg  Pika,  Suite  1403,  Falli  Church,  VA  22041*3466 
Telephone  003)  756-2340  AUTOVON  209-2340 


devious  editions  ere  obsotett 


NOTICE  OF  INACTIVATION 
FOR  NEW  DESIGN 


INCH -POUND 


MIL-M-28787/432 
NOTICE  1 
20  April  1998 


MILITARY  SPECIFICATION 

MODULES,  STANDARD  ELECTRONIC  MEMORY  ARRAY,  12 8K  DYNAMIC 
RANDOM  ACCESS  MODULE  KEY  CODE  JEJ 

MIL-M-28787/432,  including  Amendment  1,  dated  29  September  1993, 
is  inactive  for  new  design  and  is  no  longer  used,  except  for 
replacement  purposes. 


Custodians;  Preparing  activity: 

Army  -  CR  Navy  -  NW 

Navy  -  NW 

Air  Force  -  85 

Review  activities: 

Army  -  AT 
Navy  -  AS ,  MC 
Air  Force  -  13 ,  19 
DLA  -  CC 


AMSC  N/A  FSC  5963 

DISTRIBUTION  STATEMENT  A;  Approved  for  public  release;  distribution 
is  unlimited. 


DQDSSP  Specifications  &  Standards  Order  Form 


DAPS  Phila  1425/7  (1/97) 


Date  Submitted 


Name  /  Code 


Organization /Department 


Address  (If  new,  please  check  here):  | 


Check/ VISA /MC II 


Please  circle  one: 

ARMY  /  NAVY  /  AIR  FORCE  /  DLA 
OTHER  DOD  /  FEDERAL  /  OTHER 


Exp,  Date 


Phone  Number 


Customer  Account  Number 


If  this  is  your  first  order,  a  Customer  Account  Number 
will  be  assigned  to  you. 


ALL  NON-DOD  customers  may  purchase  documents  in  any  quantity  at  a  cost  of  $.09  per  page  side.  The  minimum 
DODSSP  order  is  $5.00  (for  1-  to  55-page  documents).  Our  Customer  Service  Representatives  at  the  DODSSP  Special 
Assistance  Desk  (215-697-2667/2179)  can  provide  accurate  page  counts  for  the  documents  you  require.  DOD  customers 
requesting  multiple  copies  must  call  the  Special  Assistance  Desk. 


Please  PRINT  or  TYPE  all  information*  Documents  ordered  must  appear  in  the  DOD  Index  of  Specifications  and 
Standards  (DODISS).  Mail  and  FAX  requests  on  this  form  will  speed  service.  Reorder  forms  will  be  enclosed  with 
each  shipment. 


STANDARDIZATION  DOCUMENT  NUMBER 

QUANTITY 

TITLE  (as  it  appears  in  the  DODISS) 

Per~pag€~side  price  is  subject  to  change. 

Make  all  checks  /  money  orders  payable  to:  DAPS  PHILADELPHIA 

DODSSP  Special  Assistance  Desk: 

(215)697-2667/2179  DSN:  442-  FAX:X1462 

-  Requests  for  Official  Use  Documents  must  be  submitted  via  cognizant  DOD 
Inspection  Officer  or  Contract  Administrator  for  certification  of  “need  to  know,” 


SEND  YOUR  REQUEST  TO: 


-  Non-Government  Standardization  documents  will  not  be  furnished  to  commercial 
concerns.  Copies  may  be  purchased  from  the  appropriate  Non-Government 
Association. 

-  Questions  concerning  documents  not  listed  in  the  Department  of  Defense  Index  of 
Specifications  and  Standards  (DODISS)  should  be  directed  to  DAPS  Code: 
DPM-9,  or  call  the  DODSSP  Special  Assistance  Desk. 


DODSSP 

BUILDING  4  /  SECTION  D 
700  ROBBINS  AVENUE 
PHILADELPHIA  PA  19111-5094 


Closing  Date: 

(ffB.  RFQ.  or  RFP) 


Signature  of  Requester: 


